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The following definitions apply for the transliterated organizational entities included
in the text:

chasto [voinskaya chast'] -Administrative, line, and supply unit
(yedinitsa) of the [branches] of troops, which has a number
and banner, e.g., a regiment, separate battalion (batal'on,
division) and troop organizations equal to them.

obloyedineniye [operativnoye ob"yedineniye] - Large-scale unification of
various soyedineniye of the branches of troops, which is
nonpermanent in composition and is intended to conduct
operations in a war.

podrazdeleniye Troop unit of permanent organization and homogeneous
composition in each branch of troops, which unit forms a
larger podrazdeleniye or a chast'.

soyedineniye [soyedineniye voyskovoye] - Combination (sovedineniye) of
several chast' of one or various branches of troops into a
permanent organization (division, brigade, or corps), headed
by a command and a staff and including chast' and
podrazdeleniye of auxiliary troops and services necessary
for combat operations.

Source: Russian-English Dictionary of Operational. Tactical and General

Military Terms, 1958
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Editorial

Our peop).* entered the 55th year of the Great October evolution with
a feeling of rerolutionar7 optimism and filled with strength and energy. Lodc
ing back at the path they have traveled, they find pride in the fact that thy
were first in Vie history of mankind to build a developed socialist society
under the leadership of their fighting vanguard - the Lenin Party. The oenn-
try of Soviets now possesses a powerful industrial might and large-scale, mech-
anised agriculture. It has achieved remarkable suoeess in aln fields of
solentiflo-toohnological progress. The sociopo~itical and ideological unity
of all classes and social groups, nations and nationalities, has been forged
in the struggle for socialism and oamudsm, A now, historic cemumity of
pooplo has arissn - the Soviet people, and a new, socialist way of 2ife has
become firmliy established.

Supported by the decisive advantages of socialis and the inmeasuw.
ably increased possibilities of the Soviet soonao, the Ccamunist Party at its
24th Coe•ress determined the tasks of the ninth five-year plan, fulfillment
of which will be a major step towead aohieving the goals of the present stage
in the building of oamonnism. We must ensure a considerable rise In the mator-
ial and cultural level of living of the people on the basis of high rates of
development ot zeciaslst production, increases in its effe•tiveness, solen-
tiflo-toohnologioal i-agress, and acceleration of the growth of labor produc-
tivity. As the Party Congssan stressed, this *ourse determines not only the
main task of the upoWmaig five-year period, but also the general orientation
of the eountreyp eecnneo development toward a loe-term perspective.

The ninth five-year plan provides for high tempos and proportional
deoelopmei•t in all branches of the national econo', an increase in the
national Income, Improved distribution of productive forces, development oe
the economies of the union republics, and rapid development of the natural
resources of the country's eastern regime. The structural changes in indus-
trial production which will occur in connection with h•gher tempos of devel-
opmunt ot branches which put out consumer goods do not signify a decrease in
the Party' s attention for heavy industry, which ti the baIsi of expanded
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sooialist reproduction, technical reoutfitting of the national eoonaum,
stre•nthoning of the defensive capability of the Soviet State, and increases
in the welfare of the people.

The Soviet people have perceived the grandiose progrea of smoloeion-
cola development of the ocuntry outlined by the 24th CPSU Congress to be
their own vital cause. This is borne out by the confident start of the five-
year period. Aocording to preliminary figures, this year vill see over 120
million tons of steel smelted, i.e., we are coming right up to the level of
the USA, There will be 370 million tons of oil and over 210 billion cubic
miters of natural gas obtained, and around 800 billion kilowatt-hours of
electrical power will be developed. The agricultural workers are also
laboring selflessly. In spite of unfavorable olimato conditions in a nm.
be. of areas of the onuntry, there has been a good harvest of grain, cotton,
and other orops. USSR State Pritos have been awarded in 1971 for outstand.
Ing successes in natural science and technology, in literoature and art, The
results achieved show ounvinoingly that the annual economic plan will be
mueeseful. Thus, firm bases have been laid for iealising the assignment*
of the entire five-year plan.

The Comuniet Party ties in all its plans with development of creative
Initiative on the part of the popular mases, and with their participation in
solution of political and eoonomic problems. As L. I. Breshnov stated in the
CPSU CC Report to the 24th Congress, "Our economic program must be supported
by broad party-organizational, political, and ideological-educational work
which io capable of fully activating those gigantic forces which are funda-
mental to the socialist order and the Soviet citizen - the bearer of remark.
able qualities of fighter, laborer, creator." This is the direction of
decrees recently passed by the CPSU CC on improving the organisation of
socialist competition, the economic formation of workers, and the work of
emnist labor schools.

Success in creative labor and a steady rise in economic and defensive
dight of the socialist Motherland have a direct relationship to the strenagthen.-

ing of its position on the international scoene and to the success of our for.-
eigh policy. Guided by Lenin's foreign policy ocope, the 24th CPSU Congress
developed a thoroughly grounded program of struggle for a firm peace and col.
lective security, for collaboration and mutual understanding among countries,
and for the freedom and independence of peoples. In the foreign policy of the
Soviet State the firm rebuff to imperialist aggression is oesbined with a
logical Insmiounteo on the principle ok peaceful eoedstenoo of states with
different social orders.

The Leninist peace-loving nature of the foreign policy of the USSR
enjoys the fervent sympathy of many millions. The results of visits by
Soviet party and state leaders to various countries of four continents
received the broad support of world public opinion. An act of major inter.
national importance was Brezhnev's visit to France. His activities during
this visit were fully approved by the Polithuro of the CPSU CC, the Presidium
of the USSR Supreme Soviet, the USSR Council of Ministers, and by the entire
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Party and people. Now and in the future, the Soviet Unioi will be decisively
for strengthening the unity of the socialist countries, for rallying the
forces ot the International working class and of natiomal liberation, for the
peace and security of peoples, and for creation of peaceful conditions for
the building of socialism and o immunism.

Events in the world arena Is•oate that aggressive forces of Imperial-
i= have not given up attempts to turn back the clock of history, nor' have
they rejected expansionistic and adventuristio schemes. They are uaging a
3rbidml war In Indoohina, they onoomgeg the predatory drive of Israeli
*ztreumis•t, and oppose the planned relzation of tension in hurpe and a
warming of the entire International oliuate. World Imperialism, and above
all US imperialism, continues to build up means o attack directed at the
Soviet Union and other countries of the socialist cnmonwealth.

In defending the cause of peace, cur Party, which knows woe the
perfidy of the imperialist aggressol, devotes unremitting attention to
strengthening the defensive capability of the Soviet State and raising the
combat mdght of the USSR Armed Forces. L. I. Dreshnev said in the CPBU CC
Report to the 2th Congress, nverytbing created by the people mwst be
reliably defended Strengthening the Soviet State means strengthening Its
ARNM FCRCE1 _g-8 as wel, and Increasing in every way the defensive capa..
bility of ourfoherlamd. Wdhile we live in a troubled world, tkis task
remains one of the most Important onset" Toda7 the technical cotfitting of
our Armed Forces Is far from what it was near the end of the Great Patriotic
War. Thanks to the Party and the labor of the Soviet people, the Ara- and
Navy have coapletely modern combat equipment.

The Soviet Armed Forces represent a mighty, united collective of
steadfast and courageous soldiers, devoted to the ideals of ommunio aid
ready at any minute to come to the defense of the historic achievements of
the Great October. Motivated by this noble and lofty feeling, they mastr
their combat equipment assiduously and permsctontly and fulfill their patri-
otio duty hcanst3y and consolentionsly. Reaults of the post training year
show that the pledges made in the socialist competition in honor of the

t24th CPSU Congress have been fulfiled. This mens that the soldiers
reached now heights In their combat iprovement and filled out the ranks of
rated specialists and genmine masters ot military affairs.

The Communist Party teaches us not to rest oan our laurels. In the
now training year which has begun Soviet soldiers have actively joined the
socialist ctmpoeAtion in honor of the 50th anniversary of the Union of Soviet
Socialist Republics. They are accomplishing even broader and more oouple
tasks of further Inoreasing the combat readiness of g and ships, and are
persistently mastering everything noe whioh Is providing for rapid scientific-
technological progress. True sons of their Motherland, our soldiers again
&assur the Comnuist Party and the pecple that they winl always vigilantly
match the intrigues of the Imperialist aggressors, and together with their
canades in arms - soldiers of ax.n•es of the fraternal socialist countries
- they will reliably defnd the cause of peace and socialism.

Sene3
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TRX GREAT BATTLE

Talk with Mar SU A. M. Vasilevskdy

Three deoad.e have passed since that gigwitio battle unfolded
ca the fields before Moscow. It has entered the annals of the
Great Patriotic War as a most vivid page written in gold. Xt
was where the fuudamental tuzrning point began in the armed con-
fMiot to the konofit of the Soviet Union.

The main body of tha fasoist Germen aimy was massed on the
approaches to Moscow. The capital of ou Motherland became
an invinoible fortress. Bristling with belts of defensive
fortifications , Moscow worked and 1orW,&d victory. Rening
here at their' ocabat posts wore the Politburo of the Party
CC, the State Defense Comitteo, the Government, and the Gen-
oral Headquarters of the Supreme Command.

Having worn down the oeneo hordes in heavy defensive battles,
Soviet soldiors throw then fros the wills of the capital and
drove them to the vwet* The plan for a Blit••oieg against the
Soviet Union was buried once and for #L11. The insolvent stra.
tegy of the fascist Wohruaoht was laid out for all to see.

The historic viotcry at Mosaow inspired Soviet people on to
now deeds and strengthened their oonftdonoo that the enoem
would be Inevitably mashod. This is how It happened. Mar
SO and Twice Zero SV A. M. Vasilevskiy. who at that time was
Chief of the Operations Staff and Deputy Chief of the General
Staff of the Red Army, tells about the mair stages of the
battle.

Could you briefly tell of the situation which preceded the Battle of
Noseow. and reAmd the readers of the ratio of forces and weapons?

At that monacing tims the situation was vozr difficult and ocaplex.
The onenW had the opporztunity to wedge deeply into our country because of
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temporary advantages such as total militarization of the Oerm..' ecoroiy, a
multimillion.man army with combat experience mobilised ahead of V&.ae, end the
utilization for aggression of the araed forces of satellite states, utookpiles
of strategic raw materials, and the military industrial enterprisee of almost
the entire continental portion of Western Europe. The factor of surpris was
on the side of the fascists, who committed an insidious and treacherous attack.
We lost the Baltic, Belorussia, Moldavia, the greater part of the Ukraine, and
a number of oblasts of the Russian Federation. Loss of such a vast territory
involved a considerable reduction of supplies and food resources. Millions
of Soviet people were left under the heel of fascist monsters.

The vast scope of armed conflict on the Soviet..German Front shoved
that it was here that the outcome of World War II was being decided. This
must be said again, since bourgeois historians continue to assert that in
1941 "decisive" operations were being waged in North Africa, and that the
British had diverted many forces and weapons of the zammon enemy there. As
a matter of fact, there were only three German and seven Italian divisions
there In i•941.

The Soviet Army wts forced to withdraw, but withdrawal was invariably
accompanied by its heroie struggle for each. '.nch of native soil. "Hold out
and wini" These words entered the consciousn~as of Soviet soldiers as
firmly as an unbreakable vow. They expressed an unflinching resolve to
drain the hated occuplers of blood and destroy them. The soccpiers suffered
considereble losses as early as the border clashes and in the legendary
defense of Leningrad, Kiev, and Odessa. Remember the Battle of Smolensk,
the results of which are difficult to overestimate. During this battle,
which lasted two months, Soviet forces smashed several crack enemy divisions
and disrupted calculations for an unopposed movement to Moscow and a simul-
taneous attack along other strategic axes. At Imolensk #.he doctrine of
Blitzkrieg ballyhooed by Nazi propagandists reoeived its first serious chink.
Having forced the fascist Invaders to take up tho defense there, we won val-
uable time for readying reserves, who played a great part in subsequent events
on the Soviet-German Front.

Although the enemy's summer offensive against Moscow failed, the dan-
ger had not lessened. As before, seizure of the Soviet capital remained his
main geal. and with its attainment he saw a victorious end to the war before
the onset of winter. "An offensive against Moscow promises the greatest
chances of success in the operation," General Halder, Chief of the Ground.
Forces General Staff wrote In his official diary. "With a blow at Moscow
we will strike the head and heart of the Soviet system," Field Marshal Kluge
*choed.

The Hitlerite military leaders gave a high-sounding name to the now
operation to capture Moscow - Typhoon. Reveling in their temporary successes,
they wore convinced that the operation would unfold without pauses, as swiftly
as a hurricane of colossal destrzu,•tiv force. The coreept oZ the operation
was to dismember the defense and surrund and destroy our forces in the vicin.
ities of Vyas'ma and Dryansk, subsequently to oontinue a frontal attack on
Moscow, taking it simultaneously from the ncrth and south.
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Realisation of this concept ws plaoed in the hands of OraW p Cm-m
tor. The latter comprised 77 divisions, Inoluding 14 Panser and 8eotorsod
(over million men, 1,700 tanks, over 14,O00 guns and mortars, and 950 sir.
oaft), Zn other words, opposite the Soviet capital the *ny had massed
over two-fifths of all his forces, three-fourth, of his taaks, almhst haf
of his guns and mortars, and around a third of the aircraft operating on the
Soviet-German Front, Xt should be particularly tressed that this high
deg"* of motorisation made it possible for him to rapidly maneuver from the
depth and along tho frmt.

The Soviet forces (Western Front under Col. Gen Z. S. Konev, Bryismk
Front under Col Gen A. I. Yeremenko. and Reserve 7ront under Mar SU S. K.
Bdejnary) comprised 95 divisions, of whioh three wwe motorized rifle, nine
were cavalry, and thirteen were tank brigades. There were around 800,000
mon, 702 tanks (of which 641 were light tanks, inferior L.- perfusmaoe to
the German tanks), 6808 guns and mortars, and 545 aircraft - the majority
of whioh •bre outmoded designs - in the throe fronts. The troops mainly

sned horse traotion to maneuver Aen and weapons.

The attention of all mankind was fixed on Moscow In thoee days. This
is undorstandable. Hosoow personified the first socialist state of woksrs
and peasante in the world to rise up in saorod battle agtinat fasocim
the shook force of anticoamunisa. The eyes of all Soviet eitsesns wre an
Moscow. They were gripped oith a fervent desire no matter what to keep the
onemy from Its streets and square, washed with the blood of hoeos of three
revolutions. Soviot citizens ralV d even closer around the Commnnist Party.
which became a fighting party in the first days of the war. They bellewd
iplicitly in its slogani Car cause is just. The oenmy winL be mashed.
we winlbe vlatorioust.

6

• 1"7 1• •]• ..... •l• r~i•• •,• •• ••'• '• •• ••'• '• • '........ ''•'• "• ... ....



Weko httedfniepro ftebtl a h most critical

ber orcs a th Weter an Reerv frntssufferwed substantiallossI
personnel aid combat equipmmnt, Four azmiox fell into encirclementvato
Vyassma. The Bryanak Poub was experienoift no less difficult a stain
Although its &roles niceeded In breakidg va~t of encirclement, they also had
to experience the bitterness of heavy loss.s.

Et =ast be said that In addition to ras~ons of an objective asture,
the organisation at war defense loft much to be desired, especilally regard-
Ing antitoank d',fsnse. The uituation men more cospA~inated 17 the fact that
at the momeont the enemy broke tbzongh our defense, we had still not enough
receives in the iinediate vicinity of Moscow to reliably cover it, Avail-
able reserves were e=pended to reinforc, the Western and Bryansk frontii,
to create a defense in the rea of the Western Front and Vyaz'ma lines and
also in connection with what were for us very unfavorable events on the
Southwest Front at Kiev*

Taking advantage of a superiority in men and weapons, especially tanks,
the enemy cotitinued to rush forsard. It was completely obvious that such a
development of events indicated extraordinary measures to halt or weaken the
enemy onslaught.

On the night of I4/5 October the Stat. Detense Committee made tho deci-
sion to make the Moshaysk line of defense the main line of resistance,, I3usd
lately there began a move to that area at 11 rifle divisions, 16 tazrk brigades,
and over £40 artillery regiments from the reserve of the Supreme Command GHQ
wan from other fronts.

The Supremis Command OHQ ordered the lot Guards Rifle Corps formed and
hastily moved to the vicinity of Mtsensk with the mission of preventing the
enemy from bypassing Mosom, from the southwest. The Corps included two tank
brigades. Rorq Soviet so~lders offered stubborn resistanoe to the fascist
invaders, something Waich the Hitlerite military leadeors had not expected at
all. This became known from the diary of this am "no ader. On £4 Oatober he
wrote "Operation 'Typhoons is developing almost classically." However on
6 October he stated, not without regrets "The Second Panser Aray of Ouderian
attacking from Orel to Tula received a heavy enmy counterattack." A mood
of despair replaced even Guderian' s optimism. In memoirs published after the
war, he wrote that "s a remat of enormous losses suffered by his army at
)ltsensk, "prospects were lost for a rapid and continuous success."

In order to use son and weapons with greatest effect to repulse the
enemy, the State Defense Comittee decided on 10 October to unit* forces of
the Western and Reserve fronts iz~to a unified Western Front and subordinate
to It the scraflnel~vl and chst %hch were arriving at the Moshsysk line.
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Army Oen G. 1. Zhukov ws assigned as Cmmander-in-Choef of this
Front. On that very same day a session of the State Defanse Com•ittoo again
reviewed the problems eomneoted with the defense ao Homeom, With the &In at
strengthening the nar approaches to the capital, a decision was mad to
construct a third defensive line in Its ixmediate vicinity - the Moscow
Defense Zooe.

In the mind of every Mosocv defender there lived then one thought
which spurred then to energetio action and called them to perform hereto
exploits - the thought ao winning tine in order to strengthen defenses in
every possible way. Those of our soldiere• h o were encircled west of Vysa'ma
fo•ght with the very same thought. During the wesk of ? through 14 October
they displayed emmaiing stsedfartness, boundles oaur•ge, and dmring bravery
in drawing upon themselves from 28 to i4 hostile divisions. Meanwhile, on
the flelds near Moscow the combat engineer wek was expanding continuously.
the defense was taking on depth, and the baide avenues of approach were
covered by reserves. After the exceedingly fierce battles at Vyas'ma a oon-
aiderabie part of our forces broke out of encirclement and flowed into the
ranks of the capital's defenders. But many soldiers perished. Today, in
marking the 30th anniversary of the great battle, we the living are obligated
to render then the tribute of deepest gratitude. They have made an ines1tima-
ble contribution to the attainment of victory,

By the middle of October on the Western Front, opposite which the
basic enemy grouping was operating. the troops' efforts were concentrated
on covering such axes as the Volokolanmk (newly formed Sixteenth Army oom-
manded by Lt Gen K. 1. Rokossovskiy), Moshayok (Fifth Army, command of which
was assumed by Maj Gen Arty L. A. Govorov after Maj Gen D. D. Lelyushenko
was wounded), MaloyaroslaVets (Forty-Third Army, omiandod by Maj Gen 1. D.
Golubev), ard Kaluga (Forty-Ninth Army, comanded by Lt Gen I. G, Zakharkin).
Somewhat later, troops of Thirty-Third Army, commanded by Lt Gen X. G. Tefro-
sov, were moved to the Naro-jminsk Axis.

In these days the onemy undertook a powerful offensive on the right
wing of the Western Front, northwest of Mosoov, and on L4 October burst into
Kalinin. In order to hinder his further advance on this axis, the GIQ of
the Supreme Command formed a now front, the Kalinin Front, headed by Col Gen
I. S. bnuov. It Included the Twenty-Sooond, Twenty-Ninth, Thirty-First, and
Thirtieth arudes of the right wing of the Western Front, which had been
operating here. The stubborn defense of troops of the Kalinin Front halted
the enemy and the troopn took up a favorable operational position In rela-
tion to the enemy's northern grouping, which was attacking Moscow.

In the latter half of October there were fierce battles on all the
aforementioned axes which did not abate either day or night. The danger
hanging over the Soviet capital grew. The Party Central Coittee and the
State Defense Comittee decided to evacuate certain governmental instituw
tions and the diplomtio corps. A state of siege was introduced as of 20
October in Moscow and its adjoining regions. This important measure helped
increase the efficiency of the defense and raised still higher the soldiers'
and Mcroovites' sense of responsibility for the fate of the capital.
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1941. Aerial bombs are readied for the front.

It is impossible to oharacterisz in a few words the enormous work
done in those tense days by the Moscow Party organi•sation. The meeting on
13 October of the Moscow Party expressed the conviction that workers
at the oapital would all rise like one to the struggle against the fascist
invaders* That is how it was, In spite of firing and bombing, hundreds of
thousands of Masoovites erected defensive structures, while those who remained
In factory shops labored tirelessly to manufacture weapons and return damaged
equipment to operation, To this must be added that even in the first half
of October, Moscow placed almost a fifty-thousand-nan army as supplementary
help to the front.

Mosoow defended itself selflessly not only from the ground, but from
the air as woll. Measures taken by the State Defense Committae and the GHQ
of the Supreme Command directed toward strengthening the capital' s air
defenses, and also the great work done by Party organisations to propare
Hasoovites for the strugglo against the air enemy, sharply heightened the
mobiUlsatiom rediness to repulse an air attack. Thanks to a well thouaht
out air defense system and the combat skll and bravery of its soldiers,
)Moseo was saved from major destruction.

Throughout October, Soviet soldiers repulsed massive enemy attacks,
relying on the powerful support of the people and sparing neither blood nor
life itself. And although by the end of the month the enemy had suoceeded
In advancing 230420 kilometers, he had not attained his goal. His advance
ws balted on the line Turginovo, Volokolamsk. Dorokhovo, Naro-Fcminsk, west
of 3erpukhov, Aleksin. His attempts to capture Tula were also in vein,
me the men of Fiftieth Army together with armed detachmenta of Tula work-

ers fought valorously.
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The morel.politioal uplift of the defenders of Mosoow and of all the
Soviet people ws enormously aided by the grand sessiro dedicated to the 24th
anniversary of the Great October sad the traditional parade of troops an Red
Square. In the report at the session and the speech at the parade doliverd
by 1, V. Staln on behalf of the Central Cmmittee of the Cermist Party

t there resounded the inf2adble resolve of the Soviet Union to defend Its
capital and complete confidence in viotory of our just cause. Soviet sodLdors
left for forward positions right from Red Square.

The onset still poesessed considerable power and therefore had not
give4n up hope for oapture of Moscow at any oost. Our troops, too, readied
themselves for repusing a now onslaught. In the first Ulf of November
ther we an :increase In numbers of aircraft, tanks, and artillery, Including
rooket-prcpepled. A major undertaking of the GHQ of the Supreme Corwnd at
that time me omp•letion of preparations for now reserve formationso lis, the
heads of the General Staff, were given the duty of inoluding in reports to
the GHQ on the situation at the fronts the course of formation of these armies
in detail,

Party-politio4a work wa performed under the motto: "e will defend

invaders• " The ranks of Lnix9 party inoreased. The troops fighting atMoscow by the beginning of November Included over 120,000 Party mW:e -re
a&lost 10 peroent of all Army Party mmbers.

The Hitlerite miltary leaders renewed the attack on 15-16 November.
With two powerful groupings consisting primarily of armored vehicles, the
onemy intended to detour Moscow from the north via fKin and $olnechnogorsk,
and from the sc.th via Tala and Kashira, The fields of Moscow again became
the a•ena of bloody fighting* Soviet soldiers stood to the death, Mass
horism was a onon phonomenon. The words of Guardsmn from Dubosekovo
Station, which have boome the property of history, were ropeatod in those
days by thousands of glorious fighters of the Western Front a countless
number of timess "Great is Russia, but there is nowhere to go behind Mos.
cow."

At the cost of enormous losses, the enem succeeded by the end of
November to move northeast of the capital to the Mosoow-Volga Canal and to
force it at Udhirms, and to the southeast he reached the vicinity of Kashira.
This we the end of his advance. He turned out to be in no condition to move
further. During the second stage of his assault on Moscow, he lost 155,000
killed and wounded, around 800 tanks, up to 300 guns and mortars, and around
1,500 aircraft.

Thus ended the defensive period of the Battle of Moscow.

F. Now do yvu evaluate the ocunteroffensive undertaken by our forces at

Moscow and its results?
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The idea of a coanterottensive arose at the beginning at Noimber,
"iwhen the first eneq attempt to take the Soviet eapital mw di•s• ed but
it had to be disonaded due to a am assault which an avallable reserves
were needed to repulse. Oaly at the end at Novembero when the enea had
mchausand his offensiv eapebillites, Uis shook groupings uwee exteded along
a brood front, and be had not managed to dig In an the positions he bad
reached, did the O=Q retern to the Idea of a oeunteroffensive. By this time
operational g were arriving one after another to the Moscow
area to repli t s of the Western Axis.

Althouh the overall mwp•ieal and technical superiority remained as
before an the side of the efnh, we succeeded in creating the necessary
groupings capabe ot fiually preventing his attack on Noscow. and In not only
saving the captital but In laying the beginning to the fnme tal _turi
point in the course a the ins. Confidence In this wa also based on the
high morale and the increased eoebat mastery of our soldiers.

The concept ot the ecunteraffensive we that troops of the right
and left wing of the Western Front in coordinated action with the Kalinin
and Southwest fronts mwld strike to route the oney groupings seeking to
envelop Moscowe frn th. north and south. It ws self-evident that success
In the matter wm deod tIed by careful preparation. Credit must be given to
the emenader of fronts and arlee and to their staff i - they handled this
very eolaox taok.

Success of the counteroffensve, especially northwest and southwest
of Moseew, built up with each passing day. The initiative swng to the
Soviet troops, and this mode a st:ing impression on the Hitlerite military
leaders. Still verwy recently the Gown propaganda ws persistently assert-
ilg: "Our attack an Moscow has gone so far that we can already see the
inner part of the city through good binoculars." Moreover, the Berlin press
received instructeons to leave space on 2 Deember for publishing reports
about the fall of the "capital of Bolishoviksa" Now however everything had
fallen apart... The Hitlerite military leaders had reason for finding them.
&,eves in a state of shook.

Alw.-,4y on 16 December troops of the Kalinin Front had liberated
Kallnln, and on 7 January 1942 they approached the Volga st hsheo. Troops
of the right wing at Qe Western Front by 25 Deember hadedvaneed a distance
at up to 100 kilometers and b-,ved to the line of the rivers Lam and Resa,
Troops of the left wing of this f1u.t had thrown the enew 130 kilometers
beak by 1? December. At the "am time, teoops of the right ring of the
Southwestern Front advanced 80-100 kgmeters In the vicinity of Telets.
The newly formed Bryanek Front, esploititg the saoeeas of the Western Fronts
developed the attack an the Orel Axis and by the end of In.omber had advanced
up to 110 kilometers to the Oka River line. At the beginning of January,
troops of the center of the Western Front moved forward and roacha the line
Naro-Yminek, Maloyaroelavets, west W Kaluga, SukhIniohl, Belev.

January at 1962 wa• marked by the move of the Soviet Army into a gen-
eral offensive, in which nin, fronts participated, aided by naval forces.
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On the northwest ads our farces struck blow against the ensmy grouping
which had blockaded Leningrad, surrounded several of his divilsins in the
vicinity at Douo'nkq, and waged battl, at Starays Rusas. On the central
axs coembat operaltms dovoe".qd in the area oa fshev, Ghsatak, and Vyy ima.
On the southwest axis tere was fighti in the area of Oel, Khar'kovq
Dnopetwovsk, aM on h Ueal' Poenisulao

In the owsem oa the general offensive, which continued through April
of 194, Soviet Wfroe. Ubenied froam the occupiers completely Moskovskaya,
Tul sdkaL a, " Resand a ,blasts, and partially libertod LningradStaka,
Kali inkai a,• rdl k an, Orlevuoo ayo, Kuskays, Phaankovskq•a, and Stalin.
grad•a nd besqu t. d .a d the Kereoo Peninsula. In connecthon with a lack of
man a• d equipment we did not srnesed In conclwUdng the general offensive an
all three aes with a total reot of the dnemo. Nevertheless, during this
time he was deprived of many of his beat divisions and suffered considerable
losses in oat equipimant.

Since the war's beginning losses of German ground forces comprised oer
1.1 million own - almost a third of their initial strength.

With the great victory an the fields of Moscow van by the Soviet people
aid its army under the inspiring leadersilp of Lenin's Party, there began a
fundamental turning-point in the course of the World war II. It booem oven
more obvious that calculations of the Hitler olique to *rush the Soviet State
were unrealisable, that its military machine which had rolled in triumphal
march through the countries of Europe had received an Irreparable break, and
that the strategy of Blitzkrieg was bankrupt. Not having attained Its goal
-- "to crush Soviet Russia in a brief c•Apaign," as proscribed by Plan Bar..
barossa -- Germany faced the prospects of waging a long drawn out, exhausting
war,

The victory at Moscow helped increase the scope of the liberation
movement In countries which had fallen under the yoke of Nasi occupation, and
visibly showd the peoples of all the world that an the side of socialism we
not only right, but a mighty force, and that fasoimn was doomed to Inevitable
defeat.

The rout of fascist Gorman troops on the fields of Moscow had an offset
on sharpening the contradictions between Hitler Germany and its *atellites,
and on the growth of antiwar sentimont in countries of the fascist coalition.

The victory at Noeom considerably weakened the threat of Japan's
entry into the war against the Soviet Union, This victory had a sobering
effect 6n the aggressive circles in Turkey. An end was put to th. attempts
by the Hitlorites to spread their influence to Iran and use its territory
as a base of operations against our country.

The victory at Mosow was propard by the tireless politieal and
organisational activity of the Commumist Party. It seemed to mAy in the
West that the Soviet Union was in nu condition to overome the tragi after.
offsets of Gormany's supriso attack or to change the ratio of forces in the
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1941. Assembly of PPSh submachiz.., guns in a
plant shop.

oourse of heavy single combat. And the fact that at Moscow the legend of
the "Invincibility" of the fascist Wehrmaoht had boon utterly dispersed us
called a "miracle." But there are no miracles on earth. The Soviet Union
withstood the enemy onslaught and won the first victory thanks to the fact
that the party of ocumnists made skillful use of the advantages of the Sov-
itt social and state order, turned the country into a single armed camp,
organised a coordinated and growing military oconomy, instilled in the mon
such qualities as steadfastness and courage, bravery and persistence, and
sent to the front hundreds of thousands of its best sons. On territory
under temporary ocopation the Party organized a powerful guerrilla movement.
The people's avengers delivered stunning blows against lines of coanunication,
headquarters, oomsunioations centers, and enemy garrisons, frequently in
cloa cooperation with c of the Soviet Army.

The victory at Moscow a•tested to a steady improvement in the combat
mastery of our Armed Forces, further development of Soviet military art, and
the growing maturity of comand cadres. Achievement of victory was sided
by a great deal of organizing and educational work conducted among personnel
by military councils of fronts and armies, by Party organizations, and by
political workers of £o nggW. and Shest'.

The victory at Moscow yas a vivid page in the annals of the Oreat
Patriotic War. It gave a multitude of examples of organic combination of
labor and militay valor of the Soviet people. These eternally living examx.
pies excite the hearts and minds of our oontempor~ries. They teach utter
devotion to our socialist homeland and our native Party of Lenin.



0. Gotarludso, Hero 5U, Chief Architect, Moukovskayas blast

At the 24th Party Congress Loonid Ilthob Breshnev named the Mosow
area an one of the places where monuments of %ombat glory rise as evidence
of the unlimited respect of Soviet citisens for the emory of heroes who
gave their lives for the Motherland. Here, at the Initiative of Party.
soviet, and social organisations in the very first days after the great
victory, there began the erection of monuments, obelisks, and epitaphs,
and the placement of marble and bronse memorial plaques. Later they reooted
the monument "To the Soldior-Liborator" on the Peremilovskiye Hills near
Yakhroma, a monument to Zoya Kosmodem'yanskaya on the Minsk Highway, the
composition "Antitank Hedgehogs" an the Loningrad Highway, and a number of
others.

The sculptors, architects, and artists who labored on already edst-
ing monuments and momorials did not set for themselves the task of deploting
the scope and historical significance of the Battle of Moscow. Now this
task has entered the decision stage. It is planned to create a unified
memcrial entitled "Line of Glory," which is to perpetuate the immortal deed
performed by the Soviet people under the leadership of the Lenin Party during
the period of the capital's defense.

This memorial complex, which. by the way, wil include a3l present
monuments and mmooials, will stretch from Kalinin through thy Moscow area
to Tula, almost 550 kilaoters. It is to embody the epopoe of defense and
counteroffense by our troops in artisot forms, with extreme authenticity,
and with emotionau eoprleeiveness, reveal the grandeur of morale of the
Soviet people, and show their steadfast resolve to save and defend their
native Moscow.

In order to create a really grandiose memorial worthy of the bright
mnmory of true sons of the hmeland who died the death of the brave, it was
decided to announoe a competition for the best draft. Participants in the
competition included the Moscow Oblast Architectural Planning Aduinistra-
tion, the Chief Arohitooturel Planning Administration of Moscow, VoyenprO.6
yKt of the tU5R Ministry of Defense, the Moscow Architectural Institute,
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13r1 s -a monuments erected in honor of the twenty-fifth anniversary of the
rout of fascist German forces at Moscow; b - to heroms of the B.ttle of Moo-
ow; o - to am of the Panfilow Division (under oanstrtotion); d .. to a

Hero of the SlUt e - artillery piece; f -- planned monuments and memorials;
g - tak; h - Flaneo i - Guards morta; j - antitank hedgehogs; k - front
11ne as of 5-6 Deeember 19411 1 -- Vo a; m- Shosha; n -- Lan; o - Moska;
p -- ka; q -- Kalinin; r - Klin; -a Rcgaohvo; t - DVatov; u -0 Takhroma;
v-- Volokolawsks v -* Zelelograd; x - Kryukovo; y -- Istra; s .. Moshaysk;
sa - Naro-Osanomg ab - Moscow; ac. - odol.; ad -- Naro-Faminak; -

Tautinto a- - Serpukhov; ag m-Orvkhovo-Zuyevo; ah- Shatura; &I .t Kashira;
aj -Kolms; sk- Taruss; al - Aleksin; an m- Mordves; an - Tula; so--
Venev; ap -- Zaraysk; aq Serebryanyye Pruly; ar -- Ikhaylov.

1A'

This memorial Yak.3 aircraft, set up This renowned "341 stands near the
at the 96th kilometer of the Minsk village of Naro-Osanovo, on a line
Highmy, is dedioated to defenders of where men of Fifth Army blocked the
the Mosoow sky. fascists' path to the capital,

the Mosow Seotion of the Union of Architects, and other designing organiza-
tions. Competition participants developed the designs on a public basis.

Twelve designs were submitted in the competition, eaoh of which had
its inherent features, its creative credo. But there is also a common trend.
This oonsists of restoring, where possible, the fortifications and oommand
and obseryation posts in short, all elements of the defense; and to list
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A 152-mm gun-howitzer has been placed The legendary "Katyusha" at the 113th
on a base on the outskirts of Volak0- kilometer of the Leningrad Highway,
lamsk, where the Panfiloy heroes from whioh chast of 185th Rifle Divi-
foght, sion moved into the attack in December,

1941.

Monment to men of 13th Battery, 864th A mnumewt to Hero SU Zoy Kosmodem'-
AAA Regiment - an 8-c- AA gun -- yanekay. rles on the Minsk Highway
xtands at the fork of the Rogaohev 5 ka from the village of Petrishohevo.
and Lobnys. Station roads.
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the names not only of the armies, corps, divisions, and regiments which
fought, but also the names of all the men. The designs provide for wooded
**aks to be laid off along the "Line of Glory" where the terrain permit#,
awM construction on this territory of memorial muestros and areas for holding
various mass aotivitioe such as meetings of veterans who participated in the
battle and relatives of dead heroes. It has been unanimously proposed to
erest buildings for rest and for touristso.

Of aoure, only a jury of public and military figures, historians,
expert arohitects, sculptors, and artists will be able to fully evaluate
t he merits and deficiencies of the designs. For now, however, we am note
wht we think ae suoeesaful proposals.

The project designed by a group headed by A. A. Savin has in mind
breaking the "Line of Glory" into exhibit sones, in acoordanoe with the
aotions of each amy, and to erect a central ensemble in Moscow. Where the
"Line of Gloum" crosses railroads, highways, and water routes there will be
symbolic monuments, and obelisks and steles will be placed where the most
fieroe engagements took place. Along the entire extent of the "Line of Glory"
there would be a system of viewing areas. The central ensemble would include
a monument representing a stylized fragment of the Kremlin wa with high
relief depicting the combat exploits of partisans and people's volunteer corps,
a main memorial building, meeting area, Victory Park, and places for the com-
bet equipment and weaponry of that time.

The design made by a group headed by P. P. Zinov'yev centers attention
on a tourist road passing along the line where Soviet forces halted the enemy
rushing toward Moscow. Next to this broad (12 motors) concrete route, laid
independently of the existing road network, are steles and architectural-
sculptural compositions. The main monument is situated next to Zolonograd.
At the focus of two wedge-shaped area. are enormous inclined elements direo-
ted westward. Their lateral planes end In 100-120 meter pylons. Central
element of the composition is the sul.pture of a Soviet soldier symbolizing
the might of our Armed Forces.

Students A, Guk and R. Kaliulin of the Moscow Architectural Institute
planned to create at sites oZ particularly stubborn battles, and also in Zele-
nogred and Tula, individual memorial complexes, with a oentral ensemble
planned near the Minsk Highway where the village of Naro-Osanovo stands. The
extent of the ensemble is around one kilometer. In this segment are Soldier,
People's Volunteer, and Worker squares, Here too is the main squa•r with
museum, pantheon, and a sculpture of Nike symbolizing Victory. In the struc-
ture of the "Line of Glory" is the idea of a fi]•ed earth embankment whioh
includes a reinforced ooncrote inclined element in the form of a gate, syn-
bolizing impregnability. This elament is also present in other memorial
complexes of this project.

There is a unique project by a group from the arohitectural-design
workshop of the Moscow Section of the Union of Architects, which worked under
the leadership of A. S. Natallohonko. The authors proposed erecting on the
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"Line of Glory" in places of dcis..ve battles people's memorial mounds.
There would be 12 such mounds, an1 joined by & road of military "alor.

The design submitted by a group from Shop No 12 of the "Mosproyekt-2"
Administration headed by B. N. Tkhor takes as the planned basis of the "Line
of Glory" the front line as of 5-6 December 1941, which is fixed in a green
bolt. At the most important points of this belt it In suggested that monu.
ments, pantheons, and combat equipment and weapons museume be erected. The
main part of the central ensemble is a monument around 100 moters high con-
sisting of a muaseum situated at the base of a pantheon with an eternal flame.
High-speed elevators will take vis.itors to the observation platforms. The
composition !s crowned by the figure of a soldier-liberator. He bears a sym-
bolic san, which personifies victory over the dark forces of fascism. The
ensemble includes a helipad and vehicle parking area, A parade ground sone
is set aside on the main square.

Authors of the project developed by a group at the Scientific Researoh
and Design Institute of Genplan in Moscow under the leadership of V. L. Ivanov
proposed erecting on the then front line memorial markers which are uniform
in their architectural-artistic expression, A marker in the form of a bayc.-
net 25 meters high is set at the intersection of the front line with highwayu,
railroads, and rivers. The front line is broken into twelve sectors, on each
of which is a monument in honor of the exploit of a particular army. The
central ensemble is planned in the vicinity of Lobnya. The basis of the
ensemble composition is the Hill of Immortality, built up from handfuls of
earth from fraternal graves of the Moscow area. The hill is encircled by a
circular wreath with eight pylons. A belt of eternal flame extends along the
upper part of the ring. Another ensemble element is the Victory Monument.
It consists of a platform 150 meters long with a sculptured frieze depicting
defense of the capital. Between the Hill of Immortality and the Victory
Monument is a ceremonial ground with stands in the form of steps.

I would like to share with the readers tho concept of our group.

In our opinion, the memorial complex should begin from the Kroemin.
where the State Defense Committee operated during the Great Patriotic War,
and extend to the west to the 74th kilometer -- the location of the village
of Naro-Osanovo. In the vicinity of this village it is proposed to erect a
central ensemble which, like the entire route beginning from the Kremlin,
will comprise a basic compositional elament of the "Line of Glory." Along
this route, as we know, are placed memorials to the Patriotic War of 1812
and to the past war. They should be joined in a unified complex.

The Kremlin Wall from the side of Red Square should be decorated with
a memorial plaque on the parade of troops on 7 November 1941. On Poklonnaya
Mt. not far from the Triumphal Arch and the panorama of the Battle of Boro-
dino, the project authors suggest placing a monument "The Motherland Beckons"
against a background of 3words directed westwards.

The central ensemblt- is a large complex of structures. At the begin-
ning of the ensemble is planned an outer grounds, after which comes an area
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for meetings and parades with, on one side, a monument called "Katyusha Vol.
ley" and a fraternal grave of heroes of the Moaoov battle. On the east both
areas are bounded by retaining walls with bas-roeliefe depicting battles and
enumerating all military •. oi and ftlys which took part in
routing the enemy in December 1941, Along the idesof the main steps lead.,
Ing to the compositional center are sculpture groups of soldiers of all com-
bat arms and people's avengers of the partisans.

rhe center of ths ensemble -- a globe soaring above a green
hillock between three obeliske.

The center of the ensemble is a panorama of the battle in the form of
a globe scaring above a green hillock between three obelisks. It not only

* catches the attention, but reveals the mass hercias of the Soviet people.

Two inclined obelisks symbolize the encounter of the forces of cur
people and of the fascist hordes. On the obelisks are raised scenes depict.
Ing, on one, the heroic actions of our people, and on the other, the evil
deeds of fascism. The third obelisk is 1?0 meters high, and symbolizes Vie.
tory. The sculpture of a mother with a child in her arms, set in a green
squar* before the memorial, personifies the continuation and reneval of life
won in the bettles against the foe.

The ensemble designs are naloulated for use of light construction mater-
ials. The 60 moter diameter globe comprises two hemispheres of thin reinforced
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concrete spherical slabs resting ana rigid box-like ring. Tb. globe * 001con.
neoted 'with its supporting obelisks by transparent plastic junctions. The
obelisks consist of assembled multistrut frames covered with reinforced cemient
or lightweight aggregate concrete decorative slabi.

The "Katyusha Volley" monument, part of the central
ensemble.

77I r.4

Design of "The Motherland Beckons" on Mt. Pokclonnaya.
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It in proposed to view the "Line of Glory" aros: its full etent• ~and wi~th its numerous memorial structures and reatored oombat sootws -

witness of the past war - from a helicopter, whioh wil stop at sites
of the main battles (first priority of construotion), and from a monorail
road (seoad priority). Memorials constructed at or near Junotions with
railroads, highways, and water routes wil be accessible for viewing from
these farms of transportation.

As has already boon said, all designs provido for restoration at the
moat Important places of sectors of the front line of defense with trenches
and complete dugouts, fire points, and wire obstacles. It is pleasant to
note that local military comssariats and Komsomoal organisations have already
started this work. In August of this year over 35.000 Pioneers and school.
ohildren on vacation in the area of the 1941 front line took part in restora.
tion of defensive structures.

To embody in artistic works the horolo dood of our people and the
will of the Communist Party, who managed to ahom the whole world in the
very first months of the Great Patriotic War that the Country of Soviets was
invincible is the most honored task of the architects and masters of the
chisel and brush. At the some time, this is a complex task. In this regard
it should be especially noted that all creative groups who took part in the
competition did an enormous amount of preliminary work before submitting
their projects (which took up almost 300 subfrmes). They thoroughly studied
the historical research devoted to the battle and investigated In detail the
terrain along the axis which, in the opinion of a particular grup,, doeseved
attention from the viewpoint of constructing there the central onsemble ot
the "Line of Glory." Useful meetings were hold with militay commanders who
were direct participants in the events which took place in October-Dooember
1911. Their taloe about the battles and engagements helped the authors in
their search for the artistic form of the memorial. We me"e givon especally
great help. and contime to receive it, fromn Twice Hero SU Army Gen D. D.
Lelyushonko.

Today it is still too early to speak about toe final appearance of
the main memorial complex and its component parts. One can orly sar with
complete confidence that the architects and sculptors, painters and derrol-
ogists, engineers and workers are ready with their inherent onthuslaam to
create the "Line of Glory," to creatU it so that it win tere to instill in
new 5enerations a spirit of utter devotion to the homeland, to the people,
and to the Communist Party.

fficture on next page
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IL'ICI WCC IN DIUMIB OF M CAPITAL
I

V. Dogdanovwldy

Persistent, intensive work went on day and night at the Plant leni
Vladimr fl'ioh. It was preparing "hedgehogs," Aioh were Imodiately
tae amy and set up on streets and bighimys leading to Moseow. A large
group of the Wlisch workers together with those of other Moscow enterprises
vwee building defensive structures around Mosoow. The plant donned the aol.
aiert is tunlo.

Hundreds of worker. were departing for the army, and their near on*@
took their places behind the machine tools* Whn the brothers A. M. and
D. M. Trebuohin were called up, they wore replaced by their misters, and
after the head of the family left for the army, the mother of the Trebukhinf
also came to the plant. Ye. Nonovalova, who saw off a husband and daughter
to the front, boom* a machine operator. It was so in a majority of families.

As early as Jun. 1911 plant workers L. Rubinova, N. Kus'mina, T. Belovw,
L, Grishina, L. Posdnyakova, and others appealed to the Muscovites In a let-
ter. "Our brothers, fathers, and omarades in work are leaving for the front,"
they wrote, "We are seeing them off to a victorious campaign eaainst the fas-
oist barbarians... For now, do not leave a single machine tool for a minute,
nor cease the output of produotion for a minute." They called upon their
girlfriends to master mn's trades faster. This beoam a mass movement.

Instead of reduction gears for the Mooow subway and instead of pumps
and machine tools, the plant began to put out defensive produOts. In a short
time the production of articles for the front doubled, and then trebled. This
became poesible thanks to replanning aid reoutfitting of shops, mass training
of workers in now specialties, and further Increase in lebor productivity.
A number of shops, including the pattern and pump-machino shops, were recut-
fitted completely with oonsideration for military orders.

The plant's director V. Basaro,, Chief .ngineer S. Mookalonko, Party
eomittoo secretary L. Mikitskiy, and plant oimittoe chairman H. Podkopayev
visited all the enterprises in Moscow to pick up the equipment needed to
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.aepand production. The plant made more and more shells for artillery pieces
and rocket launchers. They organised production of Molotov cocktail. for
fighting fascist tanks.

Ammunition to the front.

The nearer the enemy came to the sacred walls of the capital, the
harder the Il'ioh men worked. At the same time, they also wero engaged in
military training. The plant organised groups of tank destroyers, machine.
gunnors, and riflemen. Military training was headed by rate fixer A. Putan-
kin. Workers and employees who were considered unfit for service in the
ranks of the Rod Aumy for reasons of health at that time quickly mastered
military specialties which were new for them. Many later entered the ranks
of the Moslvoretskiy Division of people's volunteers, whioh defended Moscow
on the Maloyaroslavots Axis.

On 10 October 1941 the State Defense Coanittoee passed a decree on
evacuation to the deep rear of a number of Moscow enterprises. They evacu-
ated the equipment of the main shops almost fully at the Il'ioh plant, too.
The majority of skilled workers and engineer-toohnical men wont east. By
I Nag wor loss than a fourth of the maohine-tool inventory remained at the
plant.

But in spite of this, the mall ooloetive successfully carried out
the assignment. The Battle of 1'osoow guided all their work. The plant Party
omdttee "srotary wrote in I that the entire oolleotiv. was now
inbued with the thought of prothe front with as ouch weaponry as possi-
ble. The workers were ready to work and were working as much as was needed.
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W-ers before days were needed to do something, now, It turned out, several
hours were sufficient. The tepo of production grew with eash hour.

the Party and Koasomol mahers labored selflessly. Sme of them,
after oempletiqg the work in their seeter, heis-d others. At the Party sea-
bers' initiative, the workers adapted training machine tools moved to the
shops from a trade school for producing shells. The Komsemol organiser
of one of the shops, Fedotov, wuating as a troubleshooter, cempleted his
assignment and also fulfilled the duties of supervi.sing foreman.

The flow of amanition expanded with eash passing day. "tverything
ofr the front, everything for viOtory•f" The l'ioh msn, as did all the Soe-

lot people, worked under this motto. Ye. i•k•forov, V. Kum4inap and A.
l fulfilled two norms In one shift. Worker V. Kabnov wow awmaded the

S•Order of Lenin for awlary of his assignmnt. The machine tool
S• eon ihioh he worked in thoseo SwemAo days I-s now an display In oe ofe the

halls of the Central Mumoo of the WIR Armed Forces.

Produetion commanders S. Skorikov0 D. Panov, and . Nevstruyev set up
ultuao hin-tool work. D. Senas, A. SukhIna., T. Tutayeva, Te. Baldokhina,

and P. Kuroobkina produced over two norns In serving several machine tools.
the machine tool. which were the responsibility of troubleshooter 3. Bela-
lipeotdy and foremen P. Talykin and S. Zarubin as far as work ig order goes
did not stop for a single hour. The sector of troubleshooter P. Trofimova,
which included 18 machine tools, overfuUfed the scheduled tasks day in
and day out.

The 11'teh men displayed moh imagination and resouroefulness in that
severe autumn. In order te supply Intermediate products to the sector manu-
faeturing armor-piercing rounds -- the products had previously some from
Stalingrad - the head of the forge shop A. Chernikov set up their produetion
using simple hamara.. It Is difficult to believe, but that ts how it ms.
Subsoquently they adjusted the production of cast iron shells. And the
fandr7 not only of our plant, but of the Plant Inent Veykov, began to provide
intermediate products.

Cast rounds from ferro-stoel possessed considerable advantage in their
inner surf•ae, whish, except for cutting of groovoe for the detonator, did
not require meshanical processing. But how mush work was put in until the
manufacture of such shells was adJustediI

We also had to change the somposition of the moldi sand used to
manufastreo the special reds so necessary for obtaining @exat elses of the
shell' a inner cavity. Tens of tons of sunflower seed oil ould not be per.
mitted to be used for its manufacturee. Plant rationaliser and old Party
mashwe H. 1ismel', who worked for long year at our enterprise, suggested a
saew e•om eition for the binder. Now we only needed & mall amount of cement
and did not require a single drop of sunflower seed oil. We made a test
set of rods, molded the shelln made a casting. and... drea the new rod out
of it with extreme difficulty.
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In the machining shop.

Tha rationalizers helped. Under the leadership of foremen Ya. Veselov
and G. Budanov they developed a special device by which it was possible to
remove the rods quickly. Things went well. The machining sectors, which
were constantly supplied with intermediate products, began to systematically
overfulfifl quotas. It was in the machine shop that turner Aleksandra Lasina
worked at that time. having replaced her husband when he loft for the front.
Quickly mastering the difficult trade, she attained a high labor productiv-
ity. The motto "Defenders of ?Yoscow, the Soviet people are with youl" hung
in the shop bay over her machine tool. It was a constant reminder to her
that she, too, was on the forward edge of defense. For her selfless labor
during the war years, Lstina was awarded the Order of Labor Red Banner and
Soviet Union medals. The labor of Aleksandra Letina in peacetime was also
noted by the government. In 197l she was awarded the high title of Hero of
Socialist Labor.

At a Party mseting which took place on 17 November 1941 the plant
Party awabors pledged to take maximum advantage of the available plant cap a-
city to increase the output of military produftion. Their word did not
differ from their deed. The plant collective ovorfulfifled the November
schedule for output of armor-piercing rounds by 40 oercent, and of Katyusha
rounds by 20 percent. The mechanical repair shop, having organized the pro.
duction of mortar rounds and mortar parts, gave the front tho promised goods.

And when the Joyous news came about the failure of Hitler's plan to
encircle and capture Hoscow, and about the panicky flight of the enemy, the
ll'icth men understccd that their work too helped rout the invaders.
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As ftu'1u tho peast wo, A1*kaazdra Lasina now Hero of Soaislist
Labor - labors solfleu1.X as before in her native plant.

on 14 DOember 151, %t a genasl• pla•zt meeting devoted to the deeds
of the heroic deotnsu of Moscow, the 11fiab personnel made now socialist
pledge,. The plant oolectiw pledged to overfulfill the Deoember schedule,
raise labor preduotivity In aoqpriuon idth Nooemberss by 20 peroent, &d
laver the prim coat 6C artioloe.

Overcoming enolwsC dofimlties, the plant worthily ffiflod the
Decmober plan., y January 1942 It Inc•eased the output of military products
by more tha 13 tims and inrmsed Its quality immeasurably. By Ukie of
the Presidiuam of the USR Supreme Soviet of 20 January 192,. the plant wes
amarded the Order of Lenin for exemplary fulfillment of itt quotes. Fore.
most production worers als* received govermental awards. This is how highly
the Motherland vslue the contribution of the Il'ioh workers to the rout of
fascist troops at monow.

Thirty yeare have gone by. Veterans of the Great Patriotic War are
working at the plabt even now. Military pilot S. Zaytoev traded the stick
of his airoraft f• r a meWple balancing macihne. Senior technician To,
Zubtsowt of the seotion of the chief technologist was a searchlight operator
in the past. In the fighting year of 141 she helped destroy s new vultures.
Thee ew o the veteran is not decreasing. The majority of them are fore.
most production workers, and their portrares grace the Honor Plaque.

The young people have c*no to relieve the generation of Iflioh per-
sonnel, who hav made their labor and ombat contribution to the cause of
victory on fronts of the Great Patriotic War. This worthy replacement to

amltiplying the glorious traditions of their fathers. They are working inf 29



00h, a wg' that they are•looced on with pY.v •by their older omades-
ose, who %,n theiteanin g days at the end of 1941 defended Nosw• . Ie

oWmO Of-' o p +•ths yea: wers awarded the Order of the Oatober Ies"lutin.
Among them wro ratal oaftman K,. Sakharw, shar foreman X. Butylkin,
grinder V. Z-U.i, " d •l czaftsmen N. Kusmenlonv and 5. Penkdn.

As before, prod tioi beiWng improve b the efforts of innovs.
Eveytlhng that is new and advaned Is being introduced a, the plant. Quite
recently, in answer to the CM CC Do*?** "On Further qos'e.mnt in. Organd-
"sation of Soctisalt Comptition." a trade group of toolmakero turned to eoir
"labor carmrede with an appeal to begin a oopetition under the motto: NA*ng
to the new!" The toolmakers reviewed the plefgeo made In honor of the "
,,vi•versary of the Great Osotor and worked out an .agianative plan. It Pro-
vided for the intioduo•toi at each work area of the moot rational equipment
which Is demonstrated in pavilions of the htubition of Aohiemnt of
the National loonew (VD h).

Together with the technologists, the workers have already outfitted
their seotor with the latest pneumatio tools. Models of those tools we"e
displayed at the exhibition. Lambers of the trade group themselves re work.
Ing on ,-lo•s new things. In recent years they have Introduced into pro.
duction armnd ,0O of their suggestions. The most interesting of them are
being shown at VIDNh SSSR.

The tntroduotion of forem st experience of Innovators at each work
area will, asoording to preliminary estimates, permit the seotor to cmplete
the annual plan & movth earlier thar schedule. Bach of the competition pari.
tiaiputs wi reduce labor expenditures by 100 norm-hours and as a result
wil put out muh additlonal tool', which are so necessary to the plant for
further incr~ea in the output of produits with the trademas& ZVI lektro.
sedhani'beosky svad lasni Vladimir& Ilichal Kleotrmeohoanoal Plant imeni
Vladimir 1l'ie ,
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IVF BoySt ove ChD aLt State Conmitte. for Stanawds, i OW Council of mnisters

"Increase the soiontifio-toohnologiosl level
of standards and their role in improving tho
quality of products."

from 24th CPSU Congress Direotives

Considering its highest duty to be concern for the welfare of the Sov-
iet citisen, our Leninist Party at the 24th Congress dotermined the mian task
of the ninth fivs.yoar plan to be ensuring a considerable ri•e in the material
and cultural standard of living of the people on the basis of high rates of
development of socialist production, an increase in its offectiveness, , oi-
entifýo-toohnolicoal progress, and acoeleration of the growth of labor produo.
tivity.

The heightened demands placed on standards are called upon to aid in
the successful accomplishment of this task. Congress directives provided for
renewing existing standards and technical conditions, providing for the
replacement of obsolete indicators and timely reflection of demands of the
national eoonoW, which guarantee a high technical standard and quality of
producto.

Oar country' S experience in industrial developmoent shows that standard.
iszaton is among the moot effective means for accelerating technological prog-
ress, This is understandable, since the quality of products depends primarily
on the degree to whioh raw materials, supplies, half-finished products, and
*sets of articles oorrespond to demands of the standards. The principle

"acoopted in our ountr7 of complex standardisation, which provides for s.iml-
taneous increas, in quality both of raw materials and of ready products, per-
mits control of quality beginning with the first stages of production.

Thus, to raise the quality of electrical transformers, among the 36
standards there are those for transformer stool, insulation, and oil. The
same can be &&W for electric welding equipment., Not only welding trans-
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formers and aggregates have been standardized, but also the materials needed
for their manufacture and devices for welding work. Standards have also
been confirmed which define the demands on quality of welding Joints and
methods for their testing.

In the new five-year period the examined principle of standaidization
in receiving ever wider application.

In the "USSR Standards" Pavilion at the VDNKh. Model 16B25P
screw-cutting lathe, manufactured with observance of modern
demands of techbiical design.

Technological progress of industrial production will be greatly facil-
itated by development of long-term standards. These standards are made to
include such quality indicators which can be attained by industry in certain
time segments.

A variety of the long-term standard is the stepped standard. An exam-
ple could be the standard developed in this country for condensers to increase
the capacity of electrical installations. It provides for the output of three
series of those articles. Each subsequent series differs from the previous
one by more improved design and in its technical characteristics.

The standard for copper ingots used by the electrotechnical industry
is no less convincing an example. As early as 1960 it was established that
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a number of indicators of copper Ingots should and could be improved in a
6-7 year period. The planned levl was in fact reached in 196?. At present
these ingots exceed similar international models in level of quality. By
1973 it is planned to inoeaso their quality even more.

Long.term and stepped standards will improve he technical parameters
of articles of industry. Ewever the time has coame to switch to use of lead.
ing otandards developed on the basis of predictions of developmental tenden.
aloe of science, technology, economics, and labor organizsation. The first
results already obtained by individual branches of industry are convincing
in that standardizsation based on scientific predictions will lead to further
Increase in quality and technological indicators of a number of articles.

Let us take the production of instruments. Now the lit* of a system

of cempatible IVM Lelektronnaya vyohislitel'naya mashinat eleotranic ocaputeff
In calculated as six years. Dy 1975 it will reach ten years. Their saeed
will increase from one to three million operations in a second. Mean cycles
between failures of keyboard computers will increase from 320 to 1,000 hours.
In the five-year period it is planned to develop 190 now GCSTs, 96, CBT*, and
around 3,000 technical spoecfloations in instrument-making.

The quality indicators of individual types of products which will be
attained by the end of the five.-year period in the electronics industry will
alln radioeleotronlas to rise to o new level. While today the integral elr-
ousts of articles of mass producticn have msan-ovcles-between-failures of 5,000
to 8.000 hours, by 1975 this will equal 10,000 hours. This sam indicator
for receiving a&pWifier tubes and picture tubes for color television will
inorease twofold. The wean-oycleu-between-failures of semiconductor instru-
ments used in color television wil3 increase from 8,000 to 10,000 hours. In
this branch of industry it is planned to develop ancdplaoe into operation
before the end of the five-year plan over 800 GCST L0osud&rstvennyy obehobe.
soysnryy standart; All-U on State Standard7 and 8 L8shcheosoyuznyy stan-
dartd; AU-Union Standar./.

An effective form of Influence of standardization on quality of products
is the introduction in our country of a "ystem of State certification of par.
tioular articles by a "Mark of Quality." It is very apropos that special
standards are developed and approved on products marked in this way. The
indicators involved correspond to those of the best foreign models, and in
a number of cases exceed them. it is planned here that with time conditions
will be created for putting out products with high quality indicators not
only in individual enterprises, but in the entire branch. It is quite obvi-
ous that such standards, being branch standards for quality of products, con-
siderably stimulate teuhnologioal progress.

Among the most important measures ensuring further develcpment of stan-
dardisation is the introduction of a number of general state systems of stan-
dards such as the Uniform System of Design Documentation (YeSID), introduced
as of 1 January 1971., It replaced 26 methods of formulating design dooumen-
tation which were not related and which complicated the transfer of production
of articles from one enterprise to anothers
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The YeSKD has established a uniform procedure for organization of
planning, thanks to which the cycle of design work has been considerably
shortened and &mount of work required has been reduced. Aocording to pre-
liminary calculations, this system will make it possible to increase the
labor productivity of designers by 20-25 percent. Xt creates the basis
for mechanization of design work and for broad application of electronic
computers in design bureaus and industrial entorprises.

Of no loss significance is the introduction of the Uniform System
of Technological Preparation of Production (YeSTPP). It establishes a
firm procedure in developing teohnological documentation, introduces funda-
mental changes in the principles and methods of production organization, and
permits outting production times in half and reducing 1.-2 times the cost of
preparation. This will undoubtedly sharply increase the working efficiency
of industlrial enterprises.

Typification of technologioai processes in industry at the end of the
eighth five-year plan comprised 10-15 percent. In the current five-year per.
iod it should be taken appreximately to 60-70 percent. This means that the
cycle and laboriousness of technologi rl developments will be reduoed by
mor* than a third, The quality and le 9i of technology of series production
will rise. With the introduction of Ue>rPP the use of standard rigging will
expand.

Renewal of machines and instruments put out takes place rather quickly
at present. Articles, as a zrle. are in series production around two and a
half years. Under these conditions technological rigging becomes obsolete
before it wears out. At the same time the time for beginning output of new
articles in determined by the time needed for planning and for outfitting
production. Standardization of technological equipment has become one of the
current tasks. Now standard equipment in industry already comprises appr=-
imately 15 percent. As calculations show, its increase to 70-80 percent wiii
allow reduction of the overall labor consumption and times for manufacturing
equipment by more than two times, which will permit a considerable expansion
of the scale of mechanization and automation of production.

In fulfilling the decisions of the 24th CPSU Congress, the State Com-
mittee of Standards together with ministries and departments, scientists and
designers, is preparing and approving many new progressive standards. An
effective supervision over their adoption and observance will permit a sharp
rise in quality of all industrial products, and will be a substantial contri-
bution toward resolving the main task of the ninth five-year plan.

Realization of the measures outlined by the Communist Party and Soviet
Government for expanring and improving work in the field of standardization
will raise it to a higher level, will represent a considerable contribution
to further development of scientifio-technological progress, and will increase
reliability and life of native technology.
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IZTTU TO THE EDITGC

In the article "Graphic Instruction," published in No ? for 1971, an
Important question in raised on Improvement in instructions and ways to
increase the offectiveness of operator training, as noted in his letter to
the editors by Deputy Comsndev-in-Chief of National Air Defense Forces Lt
Gen N. GIshkov. Swiftness and correctness of actions in the practical work
cof operators depends not only on the state of training of crews, but'on the
quality of instruction manuals. It is very important, he writes, that rules
and instructions reflecting the scheduled actions of an operator are suffi-
ciontly expressive and ensure rapid reoeipt of accurate and brief information.

Such demands are not by the rules or instruction booklets which oon-
tain Indivi4ual ommands represented by symbols. They make it possible to
quickly grasp the entire sequence of actions. Graphic depiction of results
make it possible to reduce the probability of errors. All this is a great
plus for symbolical reprerentation of commands.

These kinds of rules and instructions can be sucaessfully used whero
thbre is a precise soquence of actions oonneotd %ith a process, the begin-
ning and end of which are strictly determined in time (for oxmple, switching
on an apparatus, controlling its functioning). It is wonl to think about
duplicating ordinary instructions which are hung at the operators' working
areas with uniform and easily memorized symbols.

It to desirable, Lt Gen Avn N. Grishkov notes in conclusion, that
as many people as possible become familiar with the article "Graphic Instrua.
tion" who are involved 17 training operators and organising their work.
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INCREASING LABOR EFFEC IVENESS

Engr-Lt Col V. Murashev and Engz-Capt F. Korobeynikov

The 24th CPSU Congress set before workers of industry concrete tasks
of increasing labor effectiveness and making fuller use of internal *coniede
reserves.

All this also fully relates to military repair organs, for maximum
utiliLetion of production capacities not only facilitateb economy meamses
and inoreases in labor effec-ivenees, but also reduces the time which combat
equipment remains In repair.

Inamuch as one of the ways to increase the effectiveness of repair
work is the adoption of working areL.e which meet the demands of scientific
organization of laobr, the servicemen, workers, and employees of our enter-
prise have actively joined in a competition announced by editors of the
journal Tena" I voopzheniye, by the inventions division of the USSR Hin-
istry of Defense, by the Presidium of the VOIR 0uesoyuznoye obshohestvo
isobretateley i ratsoonalizatorov; AU-Union Society of Inventors and Ration-
alisersa Central Council, and by the directors of the Exhibit of A,hievements
of the USSR National Econom•.

We have already adopted several typa.. of working areas created accord-
' ng to models recmeended by the journal. These modpla. were subjected to
certain constructive changes in conformity vAth the conditions at the enter-
prise.

For exaa~le, the locksmith work area consisto of a bench with drawers
and a rotating chair. On top of the desk is a detachable screen made of
sheets, the light of which in chosen depending on the degree of illumination.
It has ball-type clamps for holding drawings. The drawers have special coll-
partments for tools. The bench has four outsets, which allows use of elec-
tronlo tools. For convenience the outlets are covered with a swiveled sec-
tar cover having a spring stop. In addition, a special 220 and 36 volt
"converter is provided. On the left of the bench Is mounted a textolite
table and on the right is a cabinet with stop. The necessary writing and
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drawing work can be done on the table. The cabinet is designed for storing
drawings and other documents. The bench in equipped with a detachable
rest which allows working on long items. The desk top has local illuaina-.
tion (daylight Imp). Now the necessary tools and drawings can be aonven.
iontly stored and the worker makes no extra movemonts.

Ratlonalisers V. Lisywdn, an employee of the Soviet Arl,,anmd Pvt
N. Kusnetsov altered the work position for the welder (see sketch). It is
a desk 1250zI5$00 i, a portable rotating chair, and a cabinet. The height,
of desk and chair *an be changed depending on the size of the worker. The
desk has Individual exhaust ventilation to draw off gas and air. In
"addition, it is equipped with two dr&wers for storage of electrodes, tools,
and devios needed in welding

The cabinet size is 1250x810x585 Im. It is all-metal welded con-
struction with two doors which can be locked and two catches. To one of
the doors are secured two boxes made of sheet steel, and to the other are
welded little shelves. The boxes hold documents, as well as small parts for
the cuttirg torch, while thie shelves hold small torches. Within the cabinet
are Installed six metal drawers for electrodes, tools and welding accessories.
There oi also a shelf for large tools and devices, as well as four brTakets:
t that are shaped so that cable can be wound, and two others on which the
welder' s goggles ar hung. A spare parts kit Isn contained in the cabinet.

A movable table has been made for the presorvation meohanic flesarl
po konse-mvataig. Its frame is welded from 20 -m pipes, and three shelves
awe mode of sheet steel. On the right and left sides of the desk have been
welded boxes also made of sheet steel, whioh are fer holding the container
of liquid and brushes. Tools and devices are placed on the desk top.

The work ýosition for the repair mechanic for electrical maeeuring
Instruments and aitometio equipment was designed by Capt B. Tikhomirov.
It has two pars.lel desks two motors apartl, a cabinet, and a one-pedestal
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desk. The desks are metal and the tops are covered with viniplast sheets.
On oMe of them, Wher, three work positions are provided, is placed the
appawtus for checking and repairing electric measuring instruments whioh
operate on ao or do. In the desk at each work position there is a drawer
with compartmnts for tools and devices used by the individual. The front
panel of this desk has three installed intermediate sockets, each with five
plugs, for hocking up to 220 volts ac. There are two more intermediate
sockets on the table to make it convenient to conduct a technical Inspec-
tion &ad repair elctric measuring instruments. The other desk holds coil-
winding machines and various devices for cutting glass, tightening tension
members, pressing cores, and repairing frames of electric measuring instrt.-
ments. In addition, the cabinet of the desk has a unit installed for mag-
netising with alternating current the magnets which are part of the electro.
magnetic system of electric measuring instruments. The one-pedestal desk
is equipped with drawers for group toola and the &ppropriate repair documents.

Rationalizers have also outfitted a turner's work position in conformity
with our conditions. It consists of a welded revolving cabinet made of angle
iron and sheet steel, a movable rack, and a container for collecting waste.
The cabinets have been made for one and two work positions. They differ In
that the cabinet for two work positions is separated by a vertical divider
into two parts, each of which is covered by two doors with a hasp and two
catch.es. Within each cabinet are installed two large and four small drawers
and seven open containers designed for storing necessary tools, accessories,
devices, and intermediate articles. The movable rack, which is of pipe con-
struction and has several shelves, contains intermediate products and fin-
ished articles.

in addition to the work positions recommended in the Journal, our
enterprise haa created and adopted equipment providing for a high labor
effectiveness of specialists and other trades. For example, the work posi-
tion at which load testing of special aggregates is performed is set up on
an open concrete slab. It has a rotating boom and electric hoist, which
permits loads weighing up to 500 kg to be lifted up to 10 meters. On a
movable table is a set of tools and tackle.

The new work position set for the harness-maker includes two large
movable tables covered with bakelized veneer and a hoist by which heavy
covers are lifted and moved. This considerably reduces heavy manual labor.
The designer of this work position was Engr-Maj A. Gubskcv.

With the adoption of work positions meeting demands of scientific
organiSation af labor, we were &ble to better organize work, lay out tools,
devices, and materials more rationally, preclude nonproductive movements,
observe sanitary norms, and raise labor culture.
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WE IMNOVIC WCO POfBTITCK

ag•n-Lt Cal 3. Slymsar' and Soviet Arum 3mployee A. Popkou

Our enterprise, which In 1970 was awarded the title "fnterprine of
High Culture of Labor Production and Organisation," has given great atten-
tion to the question of improving work positions. This work is constantly
in the field of vision of the council for scientific organization of labor,

: technioal and design departments, the inventions omission, and the VOIR
esoynanoys obshchsstvo isobretateley i ratsionalisatorov; All-Union Sci-

sty of Inventors and Rationalisa.r7 council.

The competition for adoption of the most rational outfitting of work
positions announced by the editors of ka I te the inventions
department of the USSR Ministj7 of Defens, the VOIR ContraRCouncil, and
the directors of USSR VDKIh LVystavka dostisheniy narodnogo khosyaystva SSSRl

zhibSbition of Achievemnts of the USSR National ZoonoW7has helped concretise
our search.

Ths enterprise set up a ocompetition commission which developed a plan
for adoptit4 the rational outfitting of work positions. Competition condi-
tions and the appeal of the inventions comission and VOIR Council to the
rationalisers and personnel to take part in the competition were put up in
all P&Ajde and brought to the attention of all personnel through
repress Ponveof Inventive and rationalising work.

First the omission selected the equipment for the work positions to
be submitted for competition. Comparing the work positions recommended by

Sthe Journal and developed by us, it chose equipment which answered most
fully the production conditions. Test models were prepared and set up in
shops and departments for comprehensive check. This permitted exposure of
deficiencies and elimination of them with the final outfitting of work posi-

ticns.

We have presently adopted the equipment for work positions of fitter,
turner, mlang machine operator, redio assembler, welder, and tracer. For
example, the fitter's work position (FYU. 1) consists of a bench with drawers

9



c,

'0�

I
I

i
/

1�1�w1 /

4,

'i/I
/

40



':I

containers for various purposes, a platform adjustable in height by its
legs, and a rotating chair. The work position of the sabine tool opera.
top (turner, mailing mahi.ne operator, planer) consists or a cabinet and
two special stands for Intermediate products, and the machine tool equip-
sent and aeoesorles. The radio aessbler's work position (Fig. 2) is a
speoial benoh with unified O.ver unit and ontrol. unit. The weok position
rfi a ga-s-eleotic welder is equipped with a special table, rotating chair*,
avA Intsa•exhaust ventilation. Placement of tools in drawers to shown in

SFigure 3.

The enterprise groip pledged to outfit at least 60 percent of the
work posit•ons with equipment meetiJg the demands of scientific organization
of labor by 1 December 19?1. This will peiuit a considerable imnrease in
the effectiveness of cur work. It will raise labor productivity and improve
the production cult•ue and quality of products.
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SUGGESTED BY RATIONALIZERS
Lt C a N. T enano c p olsa ,py. W I

)w

Having entered in the competition announced in TZhnkai :22henmi,
our rationaliters developed a convenient radio expert's ~p~tw*

W position. It

oonsists of two cabinets and a cart. The frame of the cabinets is welded
&nle Iron 30x30%4, covered on the sides and rear by sheet steel 0.8 - thlck.
The table tops are covered by dvr4 uminum sheet 1.5 MM thick. A three-wheol
cart (5) is secured between the cabinets, which are placed at an angle to
each other, with xechAnloiftl cla ipa 14). Or, the oart is mointed a rotatitV
holder (8) for securing the unit to be repaired in the neoeasary position,
or the *art my hold anr other equipment required. The left eabinet (3) has
a drawer (2) installed whlch holds documentation, and it has a power unit
panel (1). The right, oabinet (9) rhas drawerr k'1O) for tools and wall parts.

Rod (7) man be used to affix the rotating holder of a local lAp (6),
diagra•• of the artiele under repair, ol a fai,.
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TimK Pýww PLARS

Zn r-Maj A. Yepikhin

Such very important ombat qualities of a tank as its mobility and
cross-country ability are affected by the mawid. and average speeds which
it is oap-axe of developing while moving along various roads or off the -. ed,
and also by the distance it can travel on one tmk of fuel. Therefore, teo..
sign specialists devoted most attention to creation of an engine uwhch would
have such great power, mini•um also and weight, and which ouald onavefently
be arramed In the tankf @ engine ompartait. They also strived to ensure
that It would turn over easily and relisby under any teoperatre oenditions
without special preparation, and that it would operate in any climatic
belt and under water. Thanks to development of industrial production, part
of these demands were met. However the appearanoe of atomic weapons required,
on the one hamd, a still greater reduction in vulnerability and on the other,
an inreaoe in nobi•ity of tanks, which agoin forced a search for UVas to In.
crease tho rower and reliability of power plants.

Stateomnts can be encount'-red to the offset that increasing the reli.-
ability and reserve of motor reouroes and enbMring high mainteA4nbility of
the engine with minim•m expenditure of tins for servicing is a task which is
completely possible to accomplish if a unique design is created, However
it is believed that it could hard3y be suitable for mess cr lage-series
production. Therefore at present designers are taking advantage it the latest
achievements of science and technology and, taking into a"count the Army'
rigid requirements, are improving diesel engines and developing mutiftel,
gs-tuvtne, and rotr engines. It should be noted that the main content
of all searches, at least for the tim period in question, is a drive to
sharply increase the power oharacteristios and deorease the sio of power
plants.

2h. diesel enWine took over a firm place in the power plant of tanksaId armored personnel carriers. This was caused by its high offeltency androlisbility and by the fact that it operates on a cheap and rlatively safe

from a fire standpof.nt -- ftu*l. Al this together goes to fulfil the
demands placed on tanks. But the diesel continues to Improve.
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A tank's speed epnds om its worall pumw. It is this jhieh people
plan to inorase by 2-* times witheut changing the sise of the power plant.

There are aleso contined iarrvejonts in arra•e•ment of 7-mcdel
*nginei and incregase In the rigidity "t their srtatures. This is not by
chances sine, by ohooesg the eptitm aM3le of flare between cylinder blocks
we achieve the requird ratio of engine height to width e4d the oest rational
plaseant of amdliar .equipment between the blocks "Ioh pzmits convenient

Saccess to them fro above. The advntage, of such a sob=e include, in part.
the simple aeccplishmsnt of air cooling of th cylTinders.

A tank power plant with air ooling, with powor of engines being the
"san, usually has a smeller •soe and weight thn onee vith liquid cooling.
•iis Is cassed by the absence of radiators and prossure tanks. Lees air is
used to take the heat away from the ongiae than in cooling the radiators of
a liquid cooling systeua. bginos with air coeling requiree wm]er fans and
loss poner expended to drive the. In addition, liquid oosling systems are
filled with special antifreese. HRweve., additional containers are needed
for storing such liquids, and tho systems filled with thee mast be frequently
Inspected and maintained.

The overall pomr is proposed to be Inoreased by a high boosting., by
increasing the supelrchrging, and by using a number of other design decisions.
It is being attempted to boost the engine by oonsiderably increasing the aver'
age effective pressure.

Boosting involving an Increased rpm leads to great technioal difficul.
ties. The average speed of the piston increases in proportion to the inorease
in revolutions of the crankshaft. The stroke of the piston is decreased in
order to avoid this exmessive increase (over 13 K/see). Changes are being
made to the design of the piaton itself to limit bigh loads - new elements
are being mounted which permit automatic adjustment of the degree of compres.
uions

Tbe specialists' efforts are being directed also toward Increasing the
fuel efficiency of tank diesel engines. . perspective solution in this direc.
tion is eonsiderod to be the use of superoharging firm the centrifugal esu.
preosors.

IndividuAl assemblies of diesel engines are being modernised for the
purpeoe of ineasing their reliability. The United States has manufactured
a diesel In whieh each eylindor has its own head with four valves. Pistons
are made of a light ally,. They are aooled by streams of oil. To make
startivz easy in low tmperaturoes, glow plugs are plaoed in preoombustion
chambers. There is a one-piee housing in uther versions of an air-cooled
engine. Alumnmm cooling ribs are placed on the outsr surface of cylinders
made of high alloy steel.

The conclusion was reached after nuxerfts investigations that it is
possible to redue the sue of tank engines only by miniatu1ising each le..
ment of the engine Itself and its assemblies as well.
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In ortatie. foreign miltotnel engines, the designers ient in various• directions. Thus, the basis of operation ot a sultfide1 engine created on

bythe base of an ordin diesel to the principlb of ho eroymbustioe istaon
of ftels In this engine the adielsion part leadina to the valve has f shape
whics, causes the air to eddy an ente eong. The fuel first hlts the walls of
buthe interrA pices toen bstion phamber and forms a fil on theas . Around five
percent of the liquid fuel nies directly with the air in the fos of small

•rI droplets. I.e., self-ignition is set up in the same way as In an ordinary

Cdiesel engine. During the next phase the formation of an eddy as maintined
aby the continulng Injestaon of fuel and by its scomustion. There is an
cintensive evaporaon of the fuel f i th, but inasmuch as not all the fuel
borem, ble onWy the part puhih evaporates on the chamber alls, the aone-
basthon pressu tkes plae e evenopr without a sharp increase in pressure
iand wth hogh thermal effictenpy.

i Charaes were mae in the design op the combustion chaebers, an o ell
oas in ther assemblies and units ai ieneogcnt at teeo ensure ofmplete

combustion of the variAous liquid ftele wiAth a different ignition temperature.

For example, in the fuel pump an idjustable control rank stop was spunted,
eand the p ves t created by the operatingm was gntreased. nhis was donete i

in the hope of preeluding the possibility of fofmaton of vapors in the
intake cavity of the high-pressure pulp and improving the filling of the
volume above the plunger. Taking into account that the density of light
fuels is low, the pumping mysten is made to be continuous and with special
seals and vents to prevent gasoline from getting into the oil.

I Such requirements placed on the engines of combat vehicles such as

quick starting in low temperatures led to the hoed to Install torch preheaters

for the intake manifold which switch on when the engine is turned over and
which operate until the engine warms up.

to -
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Diagram of a .irch pweheater of the intake manifold for the
UW.65 engine. Fuel cleaned by filter (3) is delivered by
pump (4) and goes through a special valve (11) along pipe
(1) to nosele (9), mounted in the intake manifold (2). The
fuel is ignited by spark plug (8), econmeted with Induction
coil (7). Surplus ftel goes through line (10) to the fuel

S..tank.



Operation of the preheating system is corrected electrically:
coil (7) and the pump sensor are placed in a common electrical
circuit through orwon "mass" clamp (6) and plug (5). Excess
fuel from the nozzle goes along the discharge port into the
piston cavity (12) and, pushing back the spring, flows into
the tank. The nozzle intake valve and discharge valve open
simultaneously under the effect of pressure created by a force
pump.

During the process of testing the preheater, the quantity of
fuel was determined which must be injected into the manifold
to ensure maximum heating of the air. In addition, it was
established that the time for preheating a multifuel engine
in the starting period is considerably reduced.

As before, much attention is being given to cmpensators which regu-
late the position of the control rack in the fuel pump depending on the den-
sity of the fuel. With zero pressure there is a maximum delivery of fuel
and the engine starts easily. At low and high rpm, when there is a need for
a different degree of compensation, the position of the control rack is cor-
rected by the profile of the cotter connected with the fuel pump control rack.

Based on the experience of use of multifuel engines, specialists
arrived at the conclusion that individual design elements needed additional
work. Thus, they made a special port in the piston to cool its bottom. Oil
under a certain pressure is delivered through the port. Oil-cooling of the
piston, in addition, facilitates an even and gradual evaporation of the fuel
and prevents its thermal decomposition and premature oxidaUSon.

Fuel delivery system parts are also beirg modernized. The hi h-pressure
pump, for example is supplied with an injection advance coupling Luufta ope-
retheniya vprysk:a_. By changing the angle of the pump shaft in relation to
the control, it sets the initial angle of injection advance. The sealing
surfaces of the nozzles are being made conical. The director needle of the
injector spray tip is placed in a zone removed from the combustion chamber,
which prevents gum formation on the nozzle part.

The gas-turbine engine is a now type of internal combustion engine.
It consists of a gas turbine, compressor, combustion chamber, and preheater
(regenerator). The compressor takes in air from the atmosphere and compresses
it. Passing through the preheater, where the compressed air is additionally
heated by hot gases discharged from the turbine, it enters the combustion
cha*er. Liquid fuel is also delivered here through the nozzle by a pump.
The gases forming as a result of fuel combustion are directed into the tur-
bine nozzles, and then against the blades of a rotor, and the kinetic energy
of the products of combustion is converted into mechanical energy. Due to
the absence of reciprocally moving masses, the bearings do not experience
shock pressures. This permits the engine to operate at high rpm. It means
that the designers have the opportunity to create tank engines with high
overall power which exceeds by several times the overall power of contemporary
tank diesel engines.
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KEY a piston~bJ engines; b - car buretr;am des el;d

gas-.turbine engines; *•-- one-.shaft; f -- two-shaft; g --
three-shaft; h -- better-worse (cempared to carburetor type);
i -- relative units.
The relative efficiency of GTD Maaoturbinnyy dvlgatae'; gas.turbine

eng n.7shw agaist tearosshesof carbueter addiesel ,ngines,.
and a~so other characteristics, a -- cost of production; b -- weight; v --
specific expenditu-. of fuel; g - engine braking efficiency; d -- response.

These data show that as the GTD develops and their schemes boeome
more complex, the specific fuel expenditure decreases. In the latest models
of the engines it has practically reached the level of carburetor models,but gives way to diesel. The we ght and cost of the GTD) increased at the
same tine. Nevertheless it is belived that, in spite of a higher production
cost and less efficiency, the overall expenditures for the entire period of
operation of tank, sing G•h could be no higher, and f 01 transport vehicles
could even be lover, than for vehicles with piston engines. The overall
efficiency of uuultish~att GTD installed in combat vehicles is also ensured by
the fact that under combat conditions 40 percent of the time the engine wifl.
be operating on no load, #0 percent on partial load, and only 20 percent with
fuill load. By making the design of gas-tur0bine engines with multiple shafts
more complex, they successfully inoreased the respc~nse and provided engine
braking by mechanically connecting twiu steps of the compressor with the out-
put shaft.

Gas-.turbl~ne engines are attracting the attention of foreign designers
also because they start easily in low tempratures without preliminary pre.-
heating and do not require a long warm-up. In just a few iunutea they are
ready to take any lcd. This is of great importance for a tank.
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In modifying gasturbine ongineo, the specialists found a number' of
essential deficiencies in them - low efficiency, high speoific fuel expen-
diture. In addition, the high inertia of rotating masses limit the oppor-
tunity for using the engine for braking. This, as we kaow, considerably
complicates driving. By making the designs more complex, these doficiencies
were partially eliminated. Thus, to increase the efficiency of the gae-
turbine engine, there has been an increase in temperature of gases before
r~aehing the turbine, and special heat exchangers have been installed which
have a high degree of regeneration.

In order to raise the temperature of gases it is nccssary either to
gain a sufficiently efficient cooling of the turbine blades -- which is hard
to do because of their small size -- or create a new and more heat-resistant
material for the blades. For now there no reassuring results in the resolu-
tion of these problems. As regards the highly effeotivo heat exchangers,
they are already being installed in all transport-type engines.

The most promising type is considered the rotating heat exchanger with
matrices of synthetic material. The sections of these matrices are heated
to 600 degrees Centigrade. The honeycomb structure of glassoeramic provides
for a small heat expansion factor. It should be noted that the seals are tho%
weak elements of rotating heat exchangers cf all types.

In analyzing the designs of gasturbine engines, specialists ecoe to the
conclusion that their indicators could be improved considerably by introducing
new materials. Thus they believe that metals must give way in the designs
of heat exchangers to ceramics or other heat-resistant materials with a small
heat expansion factor. They are also striving to use ceramic material in the
seals which are an important design element of rotating heat exchangers. To
ensure a constant clearance and creation of more favorable conditions for
the operation of sealing devices, the part of the heat exchanger stator con-
nected with the rotor is made from analogous ceramic material. In addition.
steps are taken directed toward reducing deformation of other stator elements,
which they are subjected to under the effect of temperature and mechanical
loads.

In the opinion of the spocialists, the designs of seal plate springs
meet practically all the demands, but they are too costly due to the complex
production technology. They were not succossful in replacing them with less
ovatly hollow spring stals of various profiles, inasmuch as they were less
elastic. Therefore they believe that the use of a bellows type seal might
be a aompromise solution with large changes in the size of the space being
sealed.

Much work is being done to seek methods of cooling sealing devices.
The idea of cooling them with a working liquid delivered from the driving
hydromotor is considered promising. This problem became pressing in con-
nection with the appearance of liquids permitting heating to 500 degrees
Centigrade. They &re trying to cool the roý nd stator surfaces which
come in contact with it by means of air del' by the main compressor.
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A pressure head is used for reliable operation of the sealing devices and
for reduction of the wear and thickness of the oxide coating of metal sirfaces.

: • However, the problem of a seal with a sufficient life has not been ompletely
solved. Research in this direction continues.

No less attention is being given to developing reliable mechanisms
enstring stable operation of the drives of heat exchange rotors.

Work to create a gas-turbine engine for a tank is going on intensively.
We know of the plans for an engine with a relatively low unit expenditure of
fuel, achieved thanks to an increase in efficiency of compressors and tur.
bines, and also by a reduction in loss of air pressure in the gas-air tract.
Attempts are being made to use some models of gas-turbine engines in tank.
as auxiliary power plants.

2

'a

The diagram shows the scheme of rotary smltibank multifuel
engines which can be used as tank power plants. In the
two-stale engine (a) rotor (1) of the first stage (low pres-
sure) is connected by gear and pinion with small rotor (2)
of the second stage (high pressvre). Therefore, they rotate
with identical speed in one direction with phase shift of
180 degrees. Air coming from the inlet port (6) into the
low-pressure cavity is compressed and sent under pressure

Sinto the high pressure cavity, where fuel nozzle {.) injects
portion of fuel into the compressed hot air. The working
mixture ignites, and expanding gases force the small rotor
to turn. The power stroke of the small rotor continues until
its face opens exhaust port (4). The oompressed gases go
along this channel into the first stage (from the back side
of the rotor) and transfer accumulated energy to the rotor.
This happens until the rotor face opens the exhaust hole (3),
after which the spent gases are discharged into the atmosphere.

Several sections of the two-bank engine can be assembled into
one unit. As shown, two connected sections provide sufficient
power, and their volume is 30 percent less that that of a
contemporary diesel engine.
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In two-stage engine (b) with two low-pressure rotors and on.
high.-pressur. rotor, the operating principle is different.
From the pressure stage cavity (1) the rotor sends air into
high-pressiu. cavity (2). After passing through it. the air
transmits stored up energy to the rotor situated in the low
pressure chamber (3), after which is is discharged into the
atmosphere.

Beginning in 1958 the attention of foreign specialists was directed to
rotary engines. In comparison with piston engines, they possess a number of
advantagest their power per liter of displacement is two to three times
greater, overa.1l power is three to four times greater, and specific weight
i1 11-2 times less. An even broader possibility appears in the construction
of power banks with 85-90 percent unitised parts.

Many firms have produced several test models in metal. The most
promising one was a rotary engine with a single-value movement of the rotor
at constant angular speed Knd with fixed sealing elements -- the so-called
"Wankel engine." But inasmuch as it is designed for gasoline, which has
not been used for a long time as fuel for tank power plants, test and design
work is going on in order to ensure its reliable operation with different
fuels and fuel mixtures. In addition, attempts are being made to increase
the peripheral speed of the rotor, find the most favorable shape of combus-
tion chamber, and reduce the perimeter of the seals. There are attempts to
increase the degree of compression. This has been achieved to some degree,
but by complicating the engine's design -- the combustion chambers are placed
one atop the other. The rotors -- rotating pistons -- are of different dia-
meters, The lower, large rotor works as a compressor and decompressor of the
main combustion chamber. The small rotor is placed in this chamber. The
test model of an engine with such a design gave enoouraging results. However,
in spite of th~e broad front of scientific research, those abroad believe that
rotary engines still remain far from perfect and will hardly be used in the
visible future for ttnks as the main engine.
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ROTATING CONTACT DEVICE

Ergr-Col V. Tikhamirov

The electrical power to consumers located in tank turrets is provided
through a rotating contact device (VMU).

The only VKU-27 was aot able to support the necessary number of oir-
*uits involving considerable current loads with an increase in the number and
capacity of consumersa In addition, the electrical circuits serving automatic
control and communications systems are not protected from interferenoe.

4 3

Fig. 1. Overall view of rotating contact device VKU-330-it
i -- upper (moving) body; 2 -- lower (fixed) body; 3 -- con-
tact ring packet; 4 -- signalling half-ring contact; 5 --
oursor;r6 -- fer'omagnetio shield.

* -At the present time a msore improved design of the rotating contact
device has been created. It use! "ring-ring" contact pairs to t:•ansmit 6ec0.
trioal energy. Tn particular, the new VXU-330-1 (Fig. 1) allows ihe ionnec-

* tion or 33 electricci circu~its. Of these circuits, one between power sockets
Shl and Sh5 is designed for 360 amp turrent (with brief overloads up to 500
amps possible), two circuits between sockets Sh4 and Sh8 transmit currents
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up to 30 amps and can stand *verload up to 80 samps. Six circuits are designed
for transmission of do aontrol signals without dietowion (oonneetors 1.6 in
sockets 5b2 and Wh6). All of them are shlolded with a special ferromagnotic
shield and doeigned for currents up to 5 amps. Four oirftits (connectors 11-
14 in sockets Sh3 and Sh7) are shielded by us. of grounded rotating rings
and serve to transmit ac from the convertors. All other ci•iuts are doigned
for nminal 5 wap currents.

The VKU contact system doom not have rings and brushes In their usual
form. Contact between two elements rotating in relation to one another (Fig.

* 2) to accomplished by a multipoint oontaot of o.e conducting part with another.

Fig. 2. VKU conducting element: 1 -- fixed contact ring;
2 - movable ring; 3 -- insulating dlsk; 4 -- conducting
gasket.

The fixed contact ring (1) of the conducting element is made of sheet
cadmium brones. Its inner tooth (simple contacts) are curved toward the
movable ring, and have a certain elasticity which improves the electrical
cont&ct between rings. To ensure a large contact surface and increase the
life of the first ring the contact radius is made to vary -- the ends of
the teoth are placed in aii Arohinedean spiral, with the boginning of the
involute exceeding the %nd by 1.6 mm. Current to sent to the fixed ring by
means of gasket (4) by welding a wire to its outer projection.

Movable ring (2), made of cadmium bronm, is glued to insulating disk
(3) and connected with the VKU driving shaft by three slots on the Internal
diameter of the disks. A conducting wire is welded to the inner projection
of the rin,.

All contact elements are assembled into one packet and tightened by
pins. In the lower part of the packet are contacts which signal when the gun
moves beyond the, tank body Sabarit, They are in the form of bronce half.
rings mounted on a fixed insulating sheet. The cursor is conneoted with the
drive shaft and remains on the insulator until the gun moves beyond the tank
body. If this happens, the cursor touches one of the half.rings ard turns
on the corresponding signal light on the driver-mechanic' s panel. The sig-
nalling circuit is shorted across contacts 14 and 16 in sockets ShM and Sh8.

VKT-330-1 is hermetically sealed and secured to the bottom of the tank
with three bolts. Its orcuit leads are also hermstically sealed plug sockets.
Teupper part of the body in connected with the tank turrot by a oonduit
jlowodko-aya trub_7 in which wires leading from the VKU are plaoed.
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SCHOOL ITNOVATOR

Engr..Maj 0. Mashohenko

Inspired by decisions of the 24th CPSU Congress, inventors and ration.-
allten of the Kiev Twice Red-Bannor Higher Military Engineer Coinonios aons
School stopped up their activity. In the first half of 1971 alone they sub.
mitted one claim for a discovery and 44 for prospective inventions, and they
developed 159 rationalizors' proposals. During this time szhool in-entors
received 15 authors' certificates and three decisions for their Issue.

It ins not only the professor-instructor and angineer-tochnical person-
nel, but also students of the senior couries who engage in inventive and
rationali•ing work. For example, in a hsaf year student graduates submitted
16 claims for inventions and made 40 rationalizorse proposals. Col P. Usik,
Engr-Maj V. Kiselov, Engr-Lt P. Ivashchonko, and Soviet Army employees A.
Potishko and I, ,avalin are the authors of many technical innovations.

The creative activity of school personnel is directed toward fulfilling
topical assignmonts of the comand. Innovators have, in particular, developed
equipment for three training classrooms which has received higb praise. The
three most %sluable instruments wero exhibitod at VDNKh ystavka dostiahoniy
narodnoao kho yaystvo SSSRI Exhibition of Achievements of the USSR National
Bconce, and ten at oblast and republic exhibits of DCSAAF ffobrovol'noye
obshchostvo sodoystviya armii, aviateii I flotu; Voluntary Society for Coop-
oration with the Army, Air Force, and NavxT.

The command and political department of the school devote muchl atten-
tion to innovative and inventive work and take constant interest in the work
of the inventions commission, which includes the most experienced specialists
who are quite familiar with the fundamentals of invention and patent law.
The coemission secretary completed the Central Institute for Workers and
Specialists of the National Economy in the field of patent work and has a
patent specialist's diploma.

The ogm49 gn regularly hold classes on the fundamentals of

patent work. iipe r y patent specialists regularly follow patent liter-
ature (on "information days" they study the patent stacks of the republic
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]bt ec7 and school libra), help authors drw up olaing for Inventions,and check them for patent possibility.

It met be said that this seri~ous attittude toward patent work had a
positive effet on inventive and innovat~ve work. The school has noticeably
increased the level of techniclo3 creativity and the nunbwz of inventions.
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MR TAKEO•P AIM A•dAD

ZngNrLt Col S. 1aarevioh

The 4eveiopimnt of eantemporsasy aircraft, characterized by a contirot2me
increase in their mirium spsed, is abiseved by a constant improvement of their
aerodynamic foarms &M by an Increase in thrust-to•weight ratio.

However, imptovement in the apeod ohamaoteoist.ios sually involves a
worsening oat takeoff and landing obaaaoteoritice. The length of t•aks'± and
landing runs increases. As a remst thor. is a need to inoaroae the slse of
takeoff and landing strips (VPP). In otdor to iaprove takeoff and landing
oharacteristics it is nooessary to reduce the liftoff ind land4ng speed of
an aircraft. This is usually achieved by oeohaniurng th*e wing, i.e., by oq)17-6
ing special devices which inoease its lift,

lie knou that the lift ooeftic.ent C, depends on the oaabr and profile
thickness of the wing the value f the Y angle of att&a•k (F•t. 1)* ?6r

F~ig. 1P~A~tionship oft. Va ing li1't cooeftlcient to the
*tflap angle. W3t & - 11ft ao*ffioieant; b .- wing e~nxel

Aof' attaokO~

thin, mhort wixgs fZ supersonic airo••i. this of .•ffiioint it oonsidr!W-bly lec-s
than for- the us"al (thick) uings mployae an subsonic aircraft. Th4 fact is
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that a thin W-ig. is fl.ols'od to achieve a given mximum speed, at %fich

tpd the f3;t tak"s pl•oe at low Cy. To obtain the r•quired C coefficient
a t lift f (I U 1 lauhng), it it necessary to take off or 1iad at larne
angles of *tU*•'*hioh oe close to the critical value whidh, if exceeded,
gies ia*e to a breakup- oe the flo from the wing.

Unwifly vtr4 neo*anization (Fig. 2) reduces to changing
itsi ofiwr at spleifio stag.s of the flight. The most wide.

* tj . S~uspr*&d eawns of wahanitztion is an extension flap. his in
the r"r part of the ui'g which, if necessary, moves down and
to tme roar. A* a result of increasing the profile camber
theri•l s " increase in air pressure on the lower part oa
the wing and , dooroase on the upper part. The lift increases
bfetikn of this. This inorosee in lifting surface of the wing

__' prvr)Ads an additional Increase in lift. Plow-over of a part
of the sir frai, the ,lowe' wing surface, where *seaure is

_ greater, to the upper aurfue t~lro-4h the @lot betuseen the
flap and the oixed part Qreates a strexz of air which draws

Zt Of-th it the retarded boundary layer ard impove he flow
a,•,ond the wing. As a rsit, ther is an even greater rise
•n its lift.

7he ireatest effectiveness of a nsion flaps is achieveduften the angle of Inclinati•on to 40-4 degrsees. This Is the

FIX, 2, Basic angle at which they usually are set during landing, when, in
types Ofwing addition to a great deal of lift, thcre is a need for aonatd-
mohaas~tlre orable head resistanoe. During takroff the flaps are usually
1 - exteriad, We at the least anglo, sitaco at a large angle the aircraft
flap; 2 - ocoolertes slowly and length of run increases due to an
slotted f",lapt ineasae in aerodynamic resistanoo., Use of slotted extrnsion
S- extenS ftlps permikr a oonsiderablm reduction in the aircraft's speed
flap; 4 of liftoff ani landing, and consequently a reduotion in the
leeding edge length of its takeoff and landing mun.
flap; 5 ..
slat; 6 A- Another means of mechanization are leading-edoe dlats
drwing-off -- wAll srfaces placed alorg the leading edge of the wing.
boundary layfi During flight at small angles of %ttaok, the oncoming flow
7 -- boundarT press*e thou to the wing ard they adjust to the shap4 of the
layer blowing, wing. At large angles of attack, the slats automstieally move

out away from the wing due to rarRfaetion of air above them.
A stream of air flows into the slot o*rmed and blows the boundary layer from
the upper part of the wirg. As a result, the Cy factor increases. The great-
est *.i-h;otivenees of the leading-edge slats is achieved when they are placed
along the entire extension of the wing. They are often placed only opposite
the ailerons to incrase their effetive.wess.

The type -t mechanibetion such as leo~lng edge flaps are usually used
on thin wings with a sharp leading edge. With the flap not inclined at largle
angles oi attack, the aL: stream breaks up behind the wing and consequently
the lift deoa.ases, In *as,. the flap is lowered, it is placed approximately
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in acoaodano. with the flow and flow around the wing improves. In addition,
the Cy coeffioent inoreases due to an inorease in profile camber.

Use of a leadlu•g-dge flap plaoed, uually, at the end of the wing,
"together with trailing-egoe flaps, Increases the lift coeffioient by about
double.

A flow Interrupter or, as it is called, an interceptor, is a flat
sheet placed in the tralling edge of the wing alean its entire length. In
its nonoperating pidtion, the sheet to recessed and does not extend beyond
the outer oonto . When it it lowered from the wing the tuocw•ug stream of
air, on encountering it* is retarded. This Increasas the difference in pres-
sures below and above the wing. As a result, there is an increase in the CY
coefficient and the lift The rarefaction of air fusn.g behind the inter.
captor improves the flow-around aid increases the wing l

Boundary layer control (UPM) is a very effective mans of mechanization.
It is performed by blowing off or drawing off the boundary layer from the
upper wing surface when flying at large angles of attack. As a result, the
difference in pressures below and above the wing inoreases, and thus lift gros.

Fig. 3. System for bloeding air from compressors of turbolet
engines for blowing off tho boundary layer In front of the
flaps I ..- aileron; 2 - collector; 3 - connecting duct;

-. valne; 5 - engines; 6 -- leading-edge flap; 7 -- fl-aps.

Several slots are usually provided for drawing or blowing off the boutn..
* dary layer in the upper part of the wing in places of greatest retardation of

the air stream. In drawing off the boundary layer (OPS), the air is discharged
into the atmosphere or delivered to the intake port of the aviation engine
through a system of lines and with thea•ad of pumps (or compressors). The
blow-off of the bounduylayer (SPS) ts done by air forced by rhe engine cos..
pressor (Fig. 3). Use of SPS in combination with flaps provides partioularly
good results.

The essence of action of an element of wing meohanization such as a
jet flap to based on a powerful stream of gases tfro the engin, discharged
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through a narrow slot placed along the wing's trailing edge, at an angle to
the onowsing stream of atmospheric air. This changes the character of flaw
around the wings the flap's discharged stream draws in the surrounding air
and increases its circulation, as a result of which additional lift occurs.
In addition, lift increases due to a vertical component reaction of the
discharged stream of gas.

The effectiveness of a jet flap is detormined by the angle of inclina-
tion of the stream and the amtunt of reactive fore, which depends on the
expe*diture of gas per second through the slot and its discharge velocity.
Using a jet flap it is possible to obtain an increase in C several times
greater than with an ordinary flap. This will allow more La halving the
"take.-off run of the aircraft.

Inasmuch as the jet flap ceases to operate when the engine stops, and
thus the aircraft is deprived of means of mechanization, it is necessary to
have one more (sip•mwary) means of mechanization.

In recent years, changing the sweep of the wing in flight has received
great use in supersonic aircraft. Using special mechanisms, the entire wing
or a part of it, as if adjusting to the flight regime, turns so that the air%.
craft has the most favorable aerodynamic characteristics through the range
of altitudes and speeds. During takeoff and landing a minimum sweep is set
at which the supporting power of the wing increases. Here there is a con-
siderable increase in effectiveness of flaps, and in the final result there
is a decrease in length of takeoff and landing.

It is also possible tc reduce the length of takeoff and landing runs
by briefly increasing the engine' s thrust. The greater the thrust, the faster
the aircraft accelerates to the speed at which a lift is created sufficient
far it to leave the ground. Therefore certain aviation turbojet engines (TRD)
can operate for the short time needed for takeoff at a takeoff regime whioh
aomewhat exceeds the thrust of the permissible nominal regime. Many TRD have
afterburners -which permit a considerable increase in engine thrust by supple.
mentary ignition of fuel after the turbine and among the discharging gases.
Although the fuel expenditure sharply increases during the time the after-
burners are on, there is a substantial decrease in the aircraft's takeoff run.

Launching boosters are another very effective means for accelerating
an aircraft on takeoff. These are small and lightweight Jet engines which
usually operate on solid fuel and which are capable of briefly developing
a great thrust. Thanks to this, the aircraft's thrust to weight ratio on
takeoff increases considerably.

Such boosters are hung under the wing or fuselag& on special mounts.
After their operation ceases, they are usually released to drop to earth.
One good thing about the boosters is that their use is not involved with
fuel expenditure from the aircraft tanks. As regards a drawbaoic of boosters
such as one-time use, it is justified by the light weight and simple method
of mounting then on the aircraft.
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Acceleration during a takeoff run can also be increased by various
devices on th ground, part of airfield equipment. Catapults, which have
found use forsehortening the takeoff distance of aircraft, are a rather
effective means for acceleration.

Air broke flaps mounted on the fuselage or wing are employed for
damping the aircraft's kinetic energy built up in flight, in addition to use
of' chassis brake wheels. Inclination of the flaps Increases the head rstss-
tanse and decreases the aircraft' s speed. In their retracted position, the

Sair brakes do not extend beyond the outer lines of the fuselage or wing, and
create no additional drag.

" * At high landing speeds of modern aircraft, the traditional means of
S* braking cannot suoossfu1ly out aircraft speed on a relativ7ey email VPP

Cvuietno-posadoohnyay ploshohadkat takeoff and landing stripj. Therefore
a brake parachute is used in addition. There has been widespread use of a
ribbon-type chute consisting of a canopy with shrotA lines, cover, pilot
chute, coupling link, and pack.

The canopy and shrouds make up the main part of the parachute. The
majority of fighter aircraft employ parachutes with a canopy 3-5.5 moters in
diameter, and those for bombers are 8-13 neters (if single) or 5.? meters
(if there are several). Silk and synthetic fabrics (nylon, perlon, Capron,
and others) are used as material.

Shrouds are made of round cord or belts. The parachito canopy and
shrouds are attached to the aircraft by earns of the coupling link and are
packed into the cover, which when released regulates the opening of the
chute. The pilot chute serves to pull the canopy from its container and
the coupling link and shrouds from the cover and to drag the cover from the
canopy. The brake chute together with the pilot chute is assembled in a
container which is usually placed in the tail seat-ion of the aircraft fuse-
lage.

After the aircrAdt wheels touch the VPP surface, the pilot presses
the button to rele"#e the chute, thus opening the doors of the container
hatoh. The pilot cauts erges into the air stream, drawing after it the
cover, which it drags from the canopy end pulls out the coupling link and
broke chute canopy.

The broke chute has considerable advantnges over tther braking
mesne. With a light weight and small size when packed, it forms a consider-

* able area of resistance when released. A high braking factor is achieved
regardless of the oondition of the VPP and, more important, it ocoasrs in the
Initial stage of the landing run, when wheel braking is not very effective.
Use of a parackate eases the work of the wheels, and thus there is an
increase in tire life.

Engine thrust reverse allows a considerable reduction In the landing
run. This principle of action is based on a change in the direction of the
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ongine thrust vector, With turboprop engines, the revors. is usually
achieved by turning the blades of the propeller, and with turbojet engines
by turning the stream of gases emerging from the jet noszle.

Thrust reverse systems are quite varied, both in principle of divert-
ing th. stream and in design. The gas stream can be diverted either before
or after the jet nosal.. The gams emerge either in the form of two strong
streams or as numerous small stremsevenly distributed around the perimeter
of the exhaust system cross-section.

Fig. 4. Two-flap reversing devioe: 1 -- flaps; 2 -- engine
exhaust nozzle; .1 -- hydraulic cylinder.

The two-flap reversing device (Fig. 4), which diverts the stream of

gases after the jet nozsle, has flaps which assume a horizontal position after
the reverse is switched on. In this case the emerging gases come into con-
taot with the flaps and sharply ohange the trajectory of movement, as a result
of uhich there is a change in the direction of the thrust vector. A so-called
negative thrust arises which brakes the aircraft' s movement and does not depend
either on the condition of the VPP or on the speed and direction of the '4nd.
This ti an advantage over other means of braking,

(,V,, 0  C-- CixoPOCrn

Fig. 5. Effectivenese of various braking means on landing:
1 -- brake flaps; 2 -- wheel brakes (on a dry VPP); 3 --
brake chute; 4 -- thrust reverse; 5 .- wheel brakes (on icy
VPP); a -- braking force; b -- Vlanding; c -- speed.

As is evident from the chart (Fig. 5), joint use of thrust reerse and
wheel brakes ensures effective aircraft braking on the landing run right up to
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a couplete stop, Even at the mment the aircraft stops, the wheel broke#
and thrust rverse posses b king froe sufficient to holdthe airocrat n

Splaeo if outer forces are acting on it. At the same time, the brakin feore
of a parachute vid flaps together under these oonditions is practically non.-

existent.
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CCtCRETE-PIECING PROWECTILE

Unattributed

With the appoarmnoe of reinforced ooncrete field structuses, the need
arose for a new type of ,rojeotile which could successfully demolish them.
Such projectiles, which were given the neme "concrete-piercing," were devel-
oped in the thirties by Soviet militar7 engineers, end in particular by V.
Ta. Hatyuahkin-labuzinskiy.

In contrast to a high-explosive of the same caliber, the body of a
oonorete-plercing projectile has a thicker vall. It is fitted with base
fuses sot for blast or delayed effect. A projectile on which the fuse is
get for delayed action penetrates for a oertain depth into any obstacle
encountered, and then bursts,

The experienoce of the Great Patriotic War showed that Soviet concrete-
piioing projeojic-4 o are distinguished by their great power.
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I

MEIHODOLOGDCAL SKILLS FOR STUDENTS

Zngr-Col A. Tarasov

In addition to a profound theoretical knowledge and spocific skills
"i.n independent operation of equipment, future engineers have an absolute
need for good organizational and methodological skills for suocessful work
in troop units.

Our experience confirms that practical training in departments engaged
in technological, repair, and operational training greatly facilitates the
formation of an organiser and methodologist. In particular, we in the depart-
ment of technology and repair primarily use for such aims technological prac-
tice in test training repair shops (uohebno-opytnyye masterskiye - UCO),
laboratory repair practice, and practice at repair enterprises.

Praotic in the UOM is done in the junior courses. During this time
the students master the technological processes of p7-ocessing material& used
in the manufacture and repair of combat equipment. We bring in a part of the
students (20-30 percent of the total number) as inijtructors for one or two
working days in separate production sectors (metal crzfts, welding, eleotri-
eal, etc.). The instractor checks the readiness of the work areas for classes
(to see that they are supplied with working equipment, techrological and
control measuring instruments, graphic aids, and technological dccumentation.
During the classes, the instructor explains to each trainee the construction
and operating rules of the equipment and tools, demonstrates the techniques
for processing the materials, familiarizes the trsinees with safety savnires,
and supervises their Pulfillment. He also organizes the clean-up of the vork
areas at the end of the classes, maintains discipline, and ensures fulfill-
ment of the daily routine. The work of the on-the-job-training instructor
is svaluated according to a four-ball system and is subject to thorough cri-
tique.

Of course, an instructor can handle the duties imposed onlyj if he
is himself very familiar with the range of questions set forth above, and if
he has specific skills in handling equipment and tools.
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rF
I Before such practice we hold training methods sessions with the studento.

instructors, first in the classroom and then at the work area" in the UCO. The
instructor. who is responsible for overall guidance. states the goal and corm.

tent of the practice, explains the role and tasks of the instructors, sets
forth the organization and methodology of their preparation for perf1'rmir
their duties, places them in groups according to specialties, and gives them
over to the teachers responsible for the practice in specific production sec-
tors. The latter explain the features of work in the given sector, state the
plan for conducting classes and preparations for them, establish the range of
problems to be resolved by each instructor, give concrete assignments for
independent preparation, and recommend literature.

At the work areas the student-instructors, under the guidance of the
teachers and assigned instructors master the equipment of the work areas and
practice the skills of performing particular operations. Preparations are
concluded with the compilation of a synopsis or detailed plan for conducting
classes at the work area. This is approved by the teacher after a preliminary
check of the student's knowledge.

Obviously, the student-instructors receive certain organizational and
methodological skills in the process of preparation and in the practice itself.
YAboratory repair practice serves as the next step on this path. It is con-
ducted in the senior courses and has the goal of firming up and deepening the
theoretical knowledge obtained in studying the questions of operation and
repair of equipment, instilling practical skills of determining the condition
of equipment coming in for repair, and teaching precise execution of tochno-
logical operations, supervision of quality of restoration of parts and assem-
blies, development and use of technical documentation. There is a definite
stress on the goal of giving the students an opportunity to acquire experience
in organizing and managing repair work.

The complete independence of students is provided in the course of the
practice. Permanent teams are created, with commanders who change periodically.
In the course of the practice, each student performs this duty at least once.

The team chief is subordinate to the teacher or instructor and is the
immediate supervisor of team personnel. He has the responsibility for organ-
ization and quality of training of subordinates for the forthcoming work.

Before the beginning of laboratory work, an instructional-methodological
conference is held to inform the students on all questions relating to argan-
ization and methodolog3 of the work. They are reminded of the rights and
duties of team ocmanders, and are shown the guiding documentation.

Independent preparation is held for the comanders on the eve of the
classes. They receive the work areas and check the presence and working order
of equipment *nd tools. Together with the assigned instructor, they take care
of shortcomings discovered and check the presence of appropriate documentation.

At the beginning of the class, the commander distributes work among
t•am members, coordinates their actions, and ensures correctness in fulfilling
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technological processes and technical oanxitions for repair, and correctness

in using technological equipment.

When the preotual. work has been accouplished and technical documents.
tion has been filed out (log of laboratory work), the team comander organises
the cloena-up of the work areas and putting the equipment into working order.
Then he reports to the teacher or instructor the accmplisbment of the task
assigned for the day and together with his conducts a critique of the qlais.
The critique evaluates the work of the team as & whole and each student in
particular. Particular attention is given to organizatianal questions. Work
of the toUa camander as the work organizer is discussed not only by the class
leader, but by all tema personnol. This makes it possible for those students
who will subseulently be .in this role to avoid errors. Eaoh is given a mark
for? performance af duties of team commander.

These methods give positive results if there is a good training labor.
atory which allows all students to take an active part in practical classes,
if the guiding documentation strictly defines the scope, content, and procedure
for performing the work, and if the olases are conducted by t7ained instruc-
tors.

Practice in repair enterpiises is done at the end of the trainIng pro.
ocss. Here the students receive on-the-job-training (OJT) in ongineoretooh-
nical duties and acquire organizational and methodological skills. Their
work in supervised by those chiefs whuso3 functions they are performing. The
instructor gives the OJT man a specific work sector in which he is to handle
all questions involving organization and support of the repair process,
improvement of old and development and adoption of new technological processes,
improvement of equipment and gear, ompilation of technological documentation,
and training of personnel. Together with the instructor, the student draws
up a plan for OJT in the duty. The plan shows the sequence of practical study
of the technological processes of repair and of guiding documentation, the
performance of an individual assignment, and resolution of questions involving
performance of functional duties (conducting classes and lectures, working
out toohnical solutions, eto.).

The man on OJT takes part in social-political, training-eduoational,
and rationalizing work. He makes independent decisions in aol quemtiots5 and
reports them to the Instructor. Only after he receives approval does he put
them into effect.

The instructor refleotci the student's initiative, hit degree of 3'.e-
pendence, scientific and technical competence of decisions, organizational
capabilities and methodological skills, participation in sociopolitical life
and training-edtcational work, and other aspects of his aotivities, in an
official comment which he writes on each student.

A quiz is held at the work areas by a coiission made up of school
representatives, heads of the repair enterprise, and definitely the Immedi-
ate supervisor of the student. In the course of the quiz the oommission
checks the objectivity of the response. An overall evaluation of practice
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is given not eomiiift knowledge of theory end technological repair processes,
as for the ability to employ this knowledge in protioe. This method of giv.
ing quissoe focoes consideration of the demands of practice and peott a
more reliable evaluation of t3e degree of preparation of future military
enginoorts for practical work in troop units, as well as of the quality of

nel of 4bhe repair enterprise.

Successful solution of the tasks before the son on OJT depends on
many factors, and partioularly on how well they, and especially their super-
visorsi, understand the tasks and methodology of conducting practioal work.
The goals, tasks, organization, and methodology of performing practical work
are set forth •u the training schedule and guiding training-methods documenta-
tion developed in the department. The fundmental provisions of these docu.
ments are made known to the students and their immodiate supervisors at pro-
duotion conferences hold before the beginnring of practical work. The reali-
zaation of the basic provisions of the guiding doeumentation and establishment
of businesslike relations between the men on OJT and their medisate super-

visors are facilitated by regular checks of the course of practical work by
school representatives, with subsequent discussion of the results of the check
at production conferences.

A critique is held to discuss results of practical work and of the work
performed, to encourage the best OJT personnel and supervisors, and for an
exchange of opinions between OJT students and the supervisors of the repair
enterprise on questions of improving the repair production prooess and the
organization and methodology of such practical work.

Such an organization of practical work considerably increasee the
renponsibility of students, and especially of their immediate supervisors,
for the quality of schedule fulfillment. Thanks to this, we have the best
conditions for students to acquire organizational and methodological skills.

66



SWKWkULZ POWDNR IN RUSIA

Val. Mawrodin

Smokeless powder replaced black powder in Russia when the S. I. Hosin
rifle with its encased bullet waz adopted by the Russian Army in 1891. How.
ever, Russian gunsudths had carried out tests with smokeless powder a half
oentury before the appearance of this rifle. In the forties and fifties of
the nineteenth century in Russia it was called "missile cotton," "fire cot-
ton," "'vdded powder," or "pyroxyl" ("pyroyline").

A well known physicist, powder expert, avid gunsmith, Cal A. A. Fadeyev
made his "wadded powder" for the first time in Russia in 1841. This he hoped
to replace with a cheaper material. Later he obtained a speoimen of "granu-
lated pyrcuyl," but this had an essential shorteoumig -- it self-ignited,
which made it very dangerous as a projectile substance. A. A. Fadeyev con.
sidered "pyrqyl" a prospective projectile substance, and strived to rid it
of this property through grarn'lation. In his opinion, by increasing the
density of the granules this would eliminate the possibility of the bzArtl
bursting. And although the "fire cotton" still ce1d not replace black pow-
der and handling it was not without danger, Fadeyev rightfully believed •t
In time either it or a substance like it would repluce bl:ok pmder.

Tests with the "fire cotton," the precursor of smokeless powder,
were not only performed by Fadeyev in Russia. In 1846 Turbin proposed his
method of manufacturing it. In these saue years there began the production
of "fire cotton" in Peterburg at the Okhtenskiy Powder Plant, in Ynr'yev
(Derpet, Tartu), and in Moscow.

In Yur'yev Professor Gebol' was manufacturing "fire cotton" according
to his method, while in Moscow a university laboratory assistant named Shmidt
was doing the same. The Okhtenakiy Plant was using the Knop method. The
"projectile cotton" of the Okhtenskiy Plant received a high evaluation and
was acknowledged as best.

As noted in the appropriate documents, the new projectile substance
produced almost no smoke when fired. This made it possible to see the tar-
get and not give oneself away. In the ignition process it developed a low
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teuperatur., pý.aeessed a small specific weight, and with a relatively smal
amo••, of charge had great power in omuparison with black powder&. In
a•dition, the "projectile fire cotton" used " a charge cawsed less of a
reooll on firing, formed a small deposit in the borrel, ane was not so much
affeted by dampness as black powder. If it did get damp, it thly retained
its initial properties on being dried out. In addition, th"re ire also
sortoomingst primarily a ssnsitivity to compression, high cost of manufam-
tiwre (six times higher than b2ack powder), an abrupt increase In pressure
on being fired, and a ,iuuber of others.

A serious shortcoming of "fiy* cotton" wa- its ability to selfý-lgnite.
Fur this reason 81 pounds of "projectile cotton" blow up at the Okhtenskiy
Powder Plant on L2 Ncvember 1847. Subsequent tests performed at the plant
at the end of 1841" and in 1848 permitted da-olopment of a method of storing
it. True, they did ox saucceed In fully eliminating the danger of self-
ignition.

Ruasian chemitt and gun,"iths eytiwted the true worth o)ý smokeless
powder. They conducted sucbessful teri firings and s8t up productiot. But
at that level t ld•V•lopmeen.t of chemical produstion and poawder maimfarturo
they did not succeed in eltinatinq the daticibies of "fire cotton." Only
40 'years later, after D. I. Mendkleywv and I. M. Chel'tmov made their dis-
3overiej did smokeless powder beenme the ,)a3ic pro~ectile substance used for
firing from all types of firearms.
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NIGA1 OF CGCITPLU KHNUZATIG'

Ugr-Lt Cal Te. Aleksandrop

In ku" country over 240 million tons of various goods are processed
datl. Taking into aeomant the Intraplant hoisting and transport work, this
figure goes up to 350 million tons. Reduction of the time spent on perfcn-.
ing these oper.ations is one of the directions in accomplishing the task set
by the 24th CPSU Congress for increasing the labor productivity and effective.

swas of use W production capacities.

The Congress Directives on the five-year development plan for the USSR
natlon4l economy for 1971-1975 provide for a considerable incrase In output
of meant for mechanizing hoisting and transport, loading-unloading, and arae-
house work. It is planned to proaset, hoisting-transport complexes of machin.
ery with remote and automatic control, as welJ as cyclic machines for auto-
mated semyor transport lines. Mere will be an expansion of production of
speclaý smbhanism and devices serving to reduce losses of free.-flowing cargo
during mmsport. There will be a higher level of complex mechanization of
loadi nonloading wk on transport.

In light al these tasks, it is easy to understand the enormous inter-
est armsed ir visitoru of VDNKh •ystavka dostishenLy narodn o khoeyaystva
SS8R; bthlbition t ik-hievements of the USSR National econe?4 by the inter-
branch topieal exhibtt of means of complex mechanization and autation of
trwasoort, loadin-qur," wAding, and warehouse work. Its scale is indicated by
the fact that disrays were submitted by 10 union republics and 40 ministries
and davartuents iL the 'SR. Over 800 new models of hoisting-transport equip-
ment weTeotively used in various branches of the national economW were demo..
stratod in the pavilion and on several display areas.

Amone the maians designed for mechanizing auxiliary work in industry
was a wide representation of new electric loaders with a capacity of U.5-10.O
tons. A majority of them can operate both in a building and on open areas.
They can operate in varyling temperatures. For example, the SP-0601 and EP-
501 electric loaders ulth a capacity of 0.63 and 5.0 tons respectively work
faultlessly in tsmperstars from -40 to 440 degrees Centigrade. They are
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outfitted with Interohasng~bl equipment. An attontion-Kgtter is 1 holdt
with a rotating-extending gripper fork. The test model, designed for the
2-ton EP-201A eleotrio loader, was made by th' Zolomm. Mechanical Plant. The
fork of the hoist rotatesto both sides ,90 degrees relative to the longi-
tudinal axis of the loader. Uain this, it is possible ti, looreaso by almost
half the distarie between wackhouse racks,ay of the stor-
houses hoes up 20o.30 porornt.

A large family of nw vehioular loaders is led by the VP-23 with a
oapacity of 25 tons. Equipped with a fork lift* it raises the load 345 oeters,
and with a boom it can lift up to 5 meters. The speed of lifting a load is
49.8 meters/min, transport speed is 20 km/hr. ad turning radius ti 7.8 meters.
Among the younor brothers of this stalwart to th Model NO 075 rniversal lift
truck with good oross.-ourntry ability and a capacity of five tons. The vehi.
ole's 115 NP engine prmlits it to develop a transport speed at 5 km/hro The
loader is outfitted wl.,th hoists for lifting loads 2.8 or 4.3 meters. The
loader's capabilities are considerably widened thanks to use of a large num-
"bar of special load..gripping devioe°. Thus, the rotating PRl1-5 tilter.
carriage permits rotat.ng the fork 270 degrees in tie vertical plane. Car.-
riages of another type provide for lateral movemont of the fork to both sides
for 75-200 =,, or for turning then 25 degrees in a horsiontal plane (Also to
both sides). In addition, the machine can be equipped with a pulls, .ess boom
with fixed or ohangeable extension, a bulldoseu.-grb buoket, and various types
of grapples and clamps, including tho•e with an upper clamp.

Where use of complex and oostly hoist-trasport means is uneconomical
or ixpossible, wide use might be found for the hoist trolleys developed by
the t•l'yanovsk Scientific-Research Dosign-Teohnolcgical Institute of Machine
Building (UNIPTIMASh). With their help it is possible to mechanize transport
and loading operations in cramped warehouse areas, shops filled with equip-
ment. within rail oars, i.e., where it is impossible to use electrical and
truck lifts.

It ins convenient to transport various articles and raise then to a
height of one moter, such as when installing or mounting on machine tools,
racks, or transport, with the aid of table trolleys, and to remove or mount
engines of vehicles and tractors with crone trolleys of 230-1000 kg capacity.
The latter have a U-shaped frame open on one side and a loading boom equipped
with a hydraulic lift for manual operation. There is also a hydraulic drive
on light stacker trolleys with extensible forks (capacities of 125, 250, and
500 kg, load lift heights of 1.5 and 1.8 meters).

The KB-i60.2 radio-controlled crane is the fruit of joint work by
collectives of VNllStroydormash, Minstroydormash (Severyanin Plant), and
the Kiev Automatic Equipment Plant. This is for loading-unloading and
assembly operations during orection of tall structures. Control is by a
radio transmitter. Twenty commands can be &aent from the control panel. Work
is provided In accordanoo with a given program. When noooesary the crane
is operated by two oent one is on the load platform, the other right at the
assembly site.

70



The T0-.4 tracked transporter is designed for moehoastion of many
construction jobs. It is capable of tzwupoting up to four tons of cargo
under oroas-ountry conditionst, performing loding.mloading and earth,
m oving work, move heavy construction items or pan gat stuck machinery.,
The vehicle is equipped with a partially rotating (200 derees) crane with
a capacity of 1.6 tons, bulldoser equipment (width of blade is 2.22 meters),
and a winch developing a tractive effort . o seven tons. The transporter's
speed is 11 km/hr.

Taking out obstructions an lad and on the wa r, sorting, transport-
ing and treasloading logs, clearlng areas, ad laying teorest roads -- this is
a far fr omoplete list of operations which are successfully fulfilled by
the famlyW of hUgbly efficient, reliable, and long-lating machines displayed
by the Onega Order of October Revolution Tractor Plant. The base vehicle of
the family ti the TDT-55 skidding tractor, many assemblies of ihioh have been
developed as irnventions and are protected by authors' certificates. The
perfection of design is also confirmed by the Gold, sdal given to the machine
at the 1970 YArlddessberg (GDR) f .hibition. The tractor is equipped with a
tractive winch developing 7.25 tons of force, a hy' oulically controlled
loader, mad bulldoser-type mounted equipment with a pusher. The tightening
device of the drive wheol and an original suspension guarantee that the tread
will adapt itself wel to the road and preclude its s2ipplng on woek grond.
The average specific pressure on the ground is 0.4 kg/or. The control organs
are concentrated In a spacious cab with good all-around field of view. It is
equipped with an adjustable seat. The machine's operation in the cold part
of the year is eased thanks to prestart preheating of the fuel end engine.

Twelve authors' certificates protent the design of assemblies and
units ot the TBI- tractor, which has a powerful mechanical "hand," raised
over the mohine' s load platform. The rotatirg hinged-lovor boom hydraulic
manipulator with pincer grips 1:Lfts, drags, and loads logs weighing 1-. tons.
Traotive force on gripping, with the boom extended 3-.34 meters, is 2.1 tons.
The grip can lift loads to 3.5 mo•ers and lower them 0.7 meters below the
supporting surface. The boom can turn 157 degrees. The maximum span of the
grip is 80 o. The machine permits increasing work productivity by 2.2 times
and can be used in many branches of the economy.

A lmao part of the exhibit was taken up by displays demonstrating
processes of mechanized and automated processing of cargoes at warehouses
and market.supply bases. Adoption of automatic equipment permits fully pre-
oluding such laborious operations as delivery of loads to the stacker, plao.
ing them on raoks, ard transporting then to the alotted place. All work is
performed by mehaniss which are controlled by one person from a central panel.

Bridge cranes with remote control, automatic conveyer reloaders, asr-
ial and underground pushing conveyors of various types, including those with
automatic load addross, and a naultitude of other mechanisms shown in action,
graphically illustrate the progress already achieved today in resolving prob-
lem of complex meohanization of production proossess
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"SKOT" ARYCEZD PERSONNEL CARRIER

Yanush M1agrnuski

A fourzaxl, oight-whoel-drive amphibious APC is in its first year
of servioe with the fraternanil Czechoslovakian People's Army and the Polish
Army. Czech and Polish designers contributed their labor to the creation
and improvement of this combat vehicle. At presu'nt the APC is being pro.-
duced by the Industries of both oountrios. Thus was expressed the concern
of the governments of Poland and Cseohoslovakia for steadily strengthening
the combat might of the armed forces of member countries in the Warsaw Pact.

Just what are the performance characteristics of this APC, which is
put out in Poland under the designation SKOT-2AR?
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SThe machine weighs 12.8 tons. has a length of 7144 on. a width of 250
So=, and a height of 271 cm Armor protects the crew and the assault party

from small aim and machino-.run fire and from fragments of shells, mostar•: ~rounds,, and greonades. Pro'tection is pr~ovided against radioactive cochres:L
S~nation and the effects of tcma oembat substances by sealing the b~ody~ and

emplaying a filter..ventilatioe unit.

A rotating turret is mou•ted on the body of the APC. It oontains a
1o4.5.= machinepgn and coaxial 7.62.6m machinegun. They can be used to fire
on either ground or aerial targets. We will note that the assault party
being transported also can fire against ground targets from small arms and
automatto weapons.

The power plant used is a high-rpm, &cylinder diesel of Czech manu.
faoture designated the Tatra T.928. At 2000 rpm it develops 180 HP and gives
a maxitsm spe•d on the highway of 95 km/hr. The vehicle crosses water obsta.
ales at a speed of 10 km/hr and ts powered by two propellers. The APC has
fuel for 650 km travel.

Production of the APCs in the Polish People's Republic was set up at
one of the plants. In talking with us, the toecuhcal director of this enter-
prisie said that their plant had been giren the honorable duty, and they had
decided to aooompLish it in the best manmer possible. The beginning was very
difficult, There was a lack of trained and experienced oadres, of productinn
areas, and of the necessary equipmint. They overname the difficulties quite
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suocessfully. "rience gained In manufacture of the APCs is being used
to increase the quality of peaoetime production.

Tha plant performs complete assembly of the APC, however many enter-
prises in Poland and Czechoslovakia take part in manufacturing parts, assemb.
bliss, and units. We visited the main shop where a oonveyor is installed
which carries the welded bodies from the neighboring shop. With the help of
a powerful bridge crane they are sot on the previously prepared tralloy.
In specific time intervals the train of trolleys moves along the conveyor,
delivering the body to the next -station, where a particular unit is instals d.
Not so much time goes by until a combat vehicle ready for plant testing comas
off the conveyor.

The plant'ts chief design engineer, who familiarized us with the assom-
bly process, noteds "This work gives as complete professional satisfaction.
True, I had to change my specialty somewhat, but I did this out of desire,
since the problea was interesting and important for increasing the defensave
might of the oount7y. DeBor* beginning production of the APCs, we worked a
great deal with oam Cseoch colleftae. Then we conducted a nmber of experl.
nents and test runs oa the first models. Niw we have every basis to state
that the APCs being put out by the plant are fully reliable."
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MININflG CCO4PIfl

Engr-Capt let Ra* K. gardt, Ugr-Capt-Lt V. Kebko

The ties o±e theoretical disciplines with the practice of shipboard
service, with that concrete work which lies ahead of each graduate, comprises
a subject of special concern of the professors and Instructors of the Lenin-
grad Higher Naval Engineering Sohool. For this purpose, for example, we
have worked out and introduced into the training process a special training
complex .. a trainer for preparing the eleoctrotoohnical gear of DCh §boyevaya
chast'; battle station7m5 for combat and for moverent.

The trainer inoludes a group of stations which are directly related
to vork with the main eleotrotoehnical gear of the warship' s BCh-5. All of
theo are outfitted in the same way as aotual shipboard stations (see picture).
This is the power engineering and survivability station, where we have the
engine telegraph, steering indicator receivers, and generator control panel.
The non-battery cmand switchboard of the STK type and the switchboard of
the "Kashtan" type are used as means of communication. Watch and eleotro-
technical logs are kept up at the command post.

First of the combat stations is the ship's power station. Here there
are two H6K type generators (a turbogenerstor and a diesel generator), the
main distribation frwae, and a remote control and supervision panel. Therm
is the possibility of switching the station to the automatic system. The
station has a "Kashtan" switchboard and & telephone set. Students working
at this station keep generator logs.

The group station of electricians of the ship' s emergency party is
equipped with electric drives for deck machinery, with inmtruments for con-
trolling the ship (main and emergency telegraphs), and with signal beacons.
Comanications with the command post is by voice, via other combat stations.

The steering arrangement with electrical drive and a system of steer-
ing indicators is mounted at a separate station. It is connected with the
ommeand post by telephone. There also is a post for control of the demag-
netisation device. It is equipped with prescribed apparatus and simulators.
Commnications at this station is with the telephone.

75



Students training at the power engineering and survivability
station

All &tations can be fed typical malfunctions. The trainer's capabili-
ties arse very broad. They are revealed most fully at the examination held at
the end of the theoretical course against a background of special ship's prep-
arations for combat and for getting underway.

At such an exercise several tasks are to be resolved, The students
become familiar with the organization of normal and special preparations of
the BCh.5 electrotechnioal geor for combat and for gitting inderway. They
acquire skills in preparing for starting up, switching on and zervicing the
main eleotrotechnical means, and they learn to detect and eliminate typical
malfunctions, keep up combat and maintenance documents, use the intraship
technical means of communication, and master command language. But we feel
the most important is that in the process of trainign and exercising, the
students independently make decisions of an organizational and enginoger-tech-
nieal nature characteristic of the work of a ship's officer.

The exercise is in tw. phases. In the first (preparatory) phase the
students familiarize tMemselves with the typical exercise schedule and study
tae oombat Instructions and maintenance instructions. At the same time they
learn to use means of communication and develop nrartical actions -'or pre-
paring, usitching on (starting up), and servicing all technical gear o•t the
coat sta.'ans and co riand post. At this very same time tney also master
the rules of keeping combat and maintenance documentation, and study the typ-
ical al!'Unctions and methods for detecting atd eliminating them.

Before conducting the second (examination) phase, the Evercise director
places the studonts at the various ctations and instructs them, then he &lso[ 6



instructs the umpires at each of the sgttiono. This phase begins with the
signal "COmbat alert. Prepare the ship for combst and for getting underway
urently." The students take their places and act in accordance with instruo-
tions and the schedule table.

According to the course of actions unfolding, the umpires introduce
typioal malPanotions and give supplementary situation statements. At the
conclusion of readying the ship for combat and for getting underway (after
a report from the oemuand post to the exercise director about the readiness
of BCh-5), the director listens to the reports of the umpires, holds a ori.
UAque, and evaluates the actions of each student. The experience of such
exercises attests to their high degree of effectiveness.
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TAPE RECORDER ACCESSORY

Engr-Maj V. Alekseyev

When using a tape recorder for training purposes there is sometimes
need for a remote control of its operation. For this purpose, the Penza
Higher Artillery Engineer School developed and introduced an accessory for
the "Dnepr-i1" and "Dnepr-12" type recorders.

Urting the accessory control panel it is possible to remotely mswtoh
on or off the tape recorder and wind to the right or left. The accessory
circuitry provideo for automatic switching of the recorder from a fast wind
to play mode on locating the correct segment of recording. There are also
provisions for automatic stop at the end of the recording or if the tape
breaks,

to the left; d -- to the right.

The accessOry cijoult. conasits of a macter device, pulz~e counter.
automtic unit, witching device, and control panel. The w•Iter device (see
sketcR) sende sit.alI to the pulse counter on paesoae of the foil strp st uck
to the ma~netleo tape. The circuit can be made with or without contcct.
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The min elements of the master device in the first version (with
contaot) are threa special contActo K1, K2, and K3. Two of them are Installed
on the magnetic tape guide. They a=e made of Insulated copper wire wound on
the guide. The third is aounted on the tape recorder pressure lever.

The contsotless mactar device consists of two stages assembled from
tran•istorized do amplifiers with photooonduotors. The amplifier, assenbled
on one transistor, servea to place the pulse counter in operation. The other
amplifier has two transistows, and creates the signals stopping the recorder
in case the tape brokka. A KM4-3 type light to used for illumination.

The pulse ounter serves as the accessory element which determines
the desired tape segment. It consists of two triggers with emitter repeaters
and relays, a reversible electric motor (type RD-09 with reduction of i/i1.6),
a fixed 24-position contactor. and separation diodes.

The switching device switches the keys of the recorder according to
a signal coming both from the antomatic unit or from the control panel. It
consists af three relays (type RND) and Zour solenoids. The solenoids,
joined into an independent unit, are designed for 127 volts do. (ft the lower
ends of their rods are rubber tips to soften the blow when the unit Is switched
on, and on the upper ends are washers to place the contacts in operation.
To dampen the self-induced set type D30.5 diodes are placed in parallel with
the solenoid windings.

The automatio unit switohes the recorder from one operating mode to
another. It is built on a time relay and an electromagnetic re.ay of the

K type.

The oontrol panel allows remote switching of the recorder frem one
operating mode to another.

79



"PROTON" SLIDE PROJECTOR

Entr--Lt Col V. Chumarin

Fig. 1. General view of the "Proton" slide projector

The "Proton" automatic slide projector (Fig. 1), g nativ3 product,
is designed for projecting black and white and color slides (mado on ila
or glass) onto a screen. It is equipped with devices which permit showing
slides singly from a rmote control, automatic operation with identical or
different time intervals (with a repetition of cycles), and automatic selec-
tion of slides.

The projector allows giving a demonstration without darkening the
room, which is psychologically very important: the attention of the students
io not diffused, the working contact between the instructor and the students
is not broken, and the latter car. make the necessary notes. Availability of
a remote control permits the instructor to independently switch on the instru.
ment at the necessary moments in the lecture from a distance of up to 12-15
meters from any point in the roosit ad show the slides it, any sequence regard-
less of their placement in the nassette.

The projector has the "Triplet" projection lens with a focus of 75 mmu
and a rtlatLive aperture oe 1:2.3I (the manufacturing plant can install ienses
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with a focus of 100 or 150 am). Size of the picture depends on the Lens used
and the distUnce of the instrument from the screen (see table). H~Wever it
is C.•'O.66 with a minimum distance of the lens from the screen, or 1.82x
2.7 meters at the maximum distance.

"Distance from lens to Len& focus, in
*; scelsen. in motors nmijli.trIU .

-minim-- 1.5 75
* . !aximum - 6

Minimum -- 2 100

maximum -8

Minimum -- 3 150
Maximnu - 12

The cassette holds 36 slides 50x50 am in size with a working surface
of 23x34am . With work from the timer, the demonstration time is from 3 to
40 seconds, and when working according to a given progra• -- 7. 14, 21, or
28 seconds. The light source is a K-220 v -- 300-2 projection bulb or a
K-127 Y -- 300-2 bulb, providing a lignt beam of at least 350 lumens.

The main optical scheme of the instrum3nt is shown in sketch 2.

1 2 3 4 4 8 7

Fig. 2. Optioal diagram of the "Proton" slide projector%
1 -- reflector; 2 - light source; 3 - convergirglens;
4 -, heat filter; 5 - slide wandow; 6 -- objective; 7 --

screen.

It is well if the projector is situated to the instructor's left dur.
ing the lecture. To his right could be placed an instrument for showing
dig•gmas of the lectures, to be used jointly with the projector,. Two morable
logs are used to properly place the instrument relative to the screen in height.
With their help the angle of inclination of the projector in relation to the
screen reaches six degrees. Sharpness of the image being projected is achieved
with a special key placed on the remote control unit.

The "Proton" is simple and cheap to produce. Forty tD sixty sheeots of
drawing paper is needed to produce 8-10 diagrams for illustrating lectures
&alor with 35-0 moters of gaute, liderin Ltwnslite.,ated from the .Assiaq_/,
paste, and India ink. To make 36 colored slides we need just one reversible
color film, chemicals to develop it, and a box to stere the slides in. With

81



an increase in number of slide prints, tbv expendituies for on. print drWp
2.5-3 time-.

The praoctce of organzisng the training process shows that It is
desirable to employ digrau, dravigs,, mad tables In addition to using film
projaotor, k Lizm=nslitematod fr the Russiaj.A slide projeotOis,
epidiasoopes, amother teohnicoý means to ifustatst training tnd sepaxato
parts of a lecture.
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- 4.

WINTER IS NO HINDRANCE

Maj A. Geresim..nko

In order for a mobile dspuraing stastion to operate faultlessly in low
temperatures, we usually conduct supplementary work wien praparing the equip-
ment for winter operation in addition to those operations prescribed oy the
appropriate service manuals.

Thus, the engine of the ZIL-iS? vehicle is coverne wit a arming
hood and the cooling system is filled with tye 60 or 40 1ow-freezirn liquid.
The organic proheaters are checked and prepared. Storage batteries are coy.
weod with felt, and the cell covers are left open s: that during the charging
period the gases can freely be given off.

PR.J4 nozzles, hose nozzles, plugs, and union nvtn re definitely tloanai
of lubricant and are either left dry or are lubrinated with winter motor oil.
Bearings of the 2.5 VS-s pump are lubricated with grease which has been first
heated up mnd to which has been t]ided 15-20 percent motor oil. in so diing,
4he lubricant Is placed into the tracket through t~he upper plut hole. The

layer must be at least 2 mm thick,. nT, presenoe of lubricant during opera-
tion is chocked according to ths degree to which the bearings heat up, and
before the pump is started It is ohocked by using a thin copper wire dtpstiak,
placing it into the hole 1;p toJ the stop.

We should note that we tm:st paptially disassemble the mechanical pump
once a year on line vehicles and twice a yeae on training vehicles. In so
doing. it I1 oareflully washed and clearhed then the by-pass valve is adjusted
if necessary. If the counterpressure to 3.5 atmospheres, the pump provides
250-300 liters/minute efficiency.

te definitely perform hydraulic tests of the liquid pipelines, clean
the internal -Arface of the tank, and lubricate it wth motor oil or cover it
with drying oil. The valves are taken apart, cloaned, and lubricated with

oetor oil. The spare parts kit is replenished.

In preparing special equljaent for operation in low tmpeoratures, we
Sspeot it carefully. If possible, the power take-off gear case, mechanical

83



ptap case, and valves are heated with steam or hot water. Open f .re must
net be used for this purpose, since the iron parts of the pump co tld burst
if locally overheated. If the tank I s finled with a solution bas od on
inslasmable solvents, a fire could break out.

When the pump is heated through, the oil is poured from it in order
to avoid soiling the pipelines for liquid. Then all threaded cozn ections are
tightened up and, switchir•g the pump on, we check using the start. ng handle
to see if the shaft turns. This must be done because the working wheel of
the pump might freeze tight to the case. If in such a case the ptmp is
switched on from the vehicle's engine, the pump parts will inevitably break
or the drive will go out of order, or perhaps even the power take.off gear.

If tho pump shaft doesn't turn, than the case is heated agaln or the
cover is removed and ice is removed from the pump cavity. In preparing the
pump for operation in this manner, it is started at low rpm smoothLy, without
jerks.

Inasmuch as rubber hoses lose their elasticity at low tempeo.atures,
they should not be bent sharply while working with the pump.

It Is categorically forbidden to pump liquid without using c. filter,
since hardl particles (small pebbles, ice, etc.) could get into the mechanical
pump, and tUse rotor blades, which means the drive as well, could go out of order.

Frm time to time liquid freeze.,3 in the pump and the pipelires, and
they are then warmed with hot water or steam. But water and steam are not
always at hand, especially in tho field. Therefore it is recoomended that
the liquid pipeline parts and the pump be wareed using the vehicle's exhaust.
For this purpose, to the end of the vehicle's muffler exhaust pipe me weld
a ring using gas welding, and at a distance of 150-200 -w from the iind of
the pipe we put a gas nampler Lgazootbornij_. We place a valve plu;, which
is In the DK.4 set, on the welded ring. To the gas sampler we atta h a
rubber-metal sleeve with an adapter which can be attached to the on,-inch
pipe connection of the discharge' pipe of the mobile station. Usin•, such a
simple device we can warm the liquid pipeline parts from the outaid-i and
from thte innide, and can also blow out the hoEes and sleeves.

At the end of work the liquid is immediately drained from th6 tank
and mechanical pump. Here we must remember that it is not sufficient to
unscrew the drain plug of the pump to the level of the radial apertures,
it must be unscrwmed complotely. We must also remember that the small
radial apertures of the drain plag of the pump can be easily soiled and
clogged with an iey pli Therefore, in draining water from the pwunp, we
&ust rotAte its shaft, This etisures complete drainage.

Hoses& can ba blown out either with exhaust gases or vith atr from the
vehicle's braki system. In the latter instance it is enough to unscrew the
tot of the air selection cock on the vehicle and in its place screw on the
adapter from the ARS-12U set, A sleeve 6 meters long with a diameter of 25
va is attached to the adapter with one end. and the other end goeL to the
distributing collector. Th. ýioses are blown out by opening the air cock.
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The nozzles with brushes, after being removed fram the hose., are hung
on the bottom edge of a box with stopcocks down. The stopcocks are opened so
that the remains of fluid can drain from the channel. After this the hoses

* and sleeves are carefully dried and stowed, with the threads lubricated with
motor oil. Two liters of used motor oil is poured into the pump to guard its
parts against corrosion. In addition, if some fluid stil nremains in the
pump, the oilivll not allow a solid mass of ieto form. It is wel to
treat the ARS-12U tank with low-freezing solutions containing organic solvents
and &wonia water. However it is well to remember that at temperatures below
15 degrees Centigrade the so-called "setting't could take place at the moment
the DTS GK suspension is prepared if it contains more than eight percent
active chlorine. This will become a dense, hard sediment which is difficult
to remove. To avoid this, at low temperatures 0.2 kg of sodium hexametaphos-
phate is &dded, in additi•n to water-soluble glass, to each 1000 liters of
water.

In the process of operating and servicing the vehicular dispensing
station we must observe safety rules - In preparing decontaminating or insec-
tioide solutions and suspensions, and when pulverizing substances of an alka-
line nature, it is obligatory to don protective gear. When fifing the tank
we mus, open the plug of the indicator rod pipe and the hatc~h of the tank.

If the vehicle is used to transport flasmable substances or to work with solu-
tions which are apt to catch fire, it is necessary to place antiblast nets
in the tank neck. Of course, in tho process of servicing the dispensing
station we must use only tools and hoisting mechanisms which are in working
order.

Thus the timely and qualitative performance of an measures as sot
forth bero Is a guarantee of faultless operation of the ARS-12U in low tuen-
seratures.
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MAINTAINING CO14BAT TRAINING VEHICLE

Engr-.aj Ye. Portnovioh

The specific nature of our conditions -- hot climate and great dueti-
nees - demands particularly thorough supervision over the condition of all
systems and assemblies of tanks and other combat equipment. We strictly
schedule tines for routine maintenance to ensure the oonstant readiness of
our inventory of combat training vehicles. For prophylactic work we make
use of any breaks in operation. We additionally service the vehicles even
when 150-200 km remain until the next numbered TO ffekhnichoskoye obsluzhi.
vaniye; technical maintenanoe7. As a rule, vehicles are also serviced wuen
eliminating any kind of disorder discovered on the range or tank driving
course. As we have seen this permits timely discovery of minor malfunctions
which later would require more serious work, and it also makes it possible
to keep the adjustable connections within necessary limits. There is a sav-
ing or, fuel and lubricants, and we succeed in considerably extending the
vehicles' service time between repairs.

Tn preparing tanks for the spring-summer or fall-winter operating
period, we carefully w"sh deposits from the cooling system with boiling water
containing a throe-ingredient additive. For this purpose we prepare the water
In a fixed water-and-oil heater, and the solution in a speoial container.
We not only use this to wash with, but to fill up the cooling system for oper-
ation during tho entire summer period. As the solution is used up in the oon-
tainer, we constantly add to it and keep a necessary reserve.

The manual on equipment and operation of the medium tUnk states that
the steam-air valves are cheocked during TO No 2. Experience has shown that
under our 3onditions it is well to perform this operation more often. In our
motor pool is a permanent station whioh checks valves, and not mily the con-
dition of the valves, but of otkasr parts of the cooling system. Ealfunctions
discovered are immediately corrected. Information on the condition of the
steam-air valves on the vehicles, and on what adjustments havo been m&do,
are kept in a special log. From such entries It is easy to establish whether
the valves on any combat training vehicle are in order or not. We are con-
vinced that the presence of such a station considerably saves on crew time in
servicing tanks.
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We know that the life of an engine is increased if clean oil without
mechanical impurities is kept constantly in the oil system during operation.
It must be changed more often than usual under conditions of increased dust,
which naturally increases the cost of operating the equipment. We have
begun separating the oil. For this we have a special station at which there
is an NS-V2 oil-cleaning unit. Now the mecharic-driver only has to put the
vehicle on the rack and the oil is completely cleaned in 10-15 minutes with-
out draining it.

We also service a number of other assemblies and units on combat
training vehicles ahead of schedule. Thus, the starter bearings on vehicles
where they are the main means for starting are serviced during TO No I (the
manual prescribes this operation during TO No 2). The US lubricant in road
wheel bearings and in rocking shaft sleeves is changed not during TO No I or
2, but considerably more often.

To perform the necessary work we have set up a special station for
two vehicles (combining it with the oil separation station). Here we have
installed a rack. near which are boxes containing hose with adapters. The
hoses are connected with lines delivering lubrIcant from the AZ-1i filling
units fixed in a nearby building. On the open box lids. which form a work-
ing area, the mechanic-driver places his wrenches and tank lids, and the
armored cowls of the driving and road wheels.

The airw-cleaan- cassettes are washed every 150-200 km, i.e., after
each trip.

This work performed on a production line equipped with a special
rack for washing , cassettes, a compressed air line bringing air from a
compressor, and bai- w wi~h an electric oil hsater (up to 80-95 degrees Cen-
tigrade), Here to is o sholf rack with an oil-collector on which the cas-
settes are placed at an angle of 45 degrees to remove excess oil.

Innovators' efforts went into producing the cassette washing stand.
It is a 300 li*%r vat above which is a basket which turns 360 degrees. Three
cassettes can o placed in a row. The basket is driven by a mechanical crank.
Above the cast tte basket is a line with nozzle openings, connected by a hose
with a rotary * tel putp. Fuel is sent to the pump through an intake hose
connecting the pump with the stand vat. The pump and electric motor are
mounted on a bracket welded to the vat. The stand permits washing a set of
cassettes in 3-5 minutes.

For servicing the vehicles after returning to the motor pool we have
set up an air-cleaning station to get rii of dust. Twenty vehicles can bv
handled at once. Compressed air is delivered from fixed compressors. In
dry weather, after cleaning withcempressed air, the vehicles can bypass the
washing point and Co to the refueling poirt, which can handle ten vehicles.
The washing point has the same capacity. At the daily service point there are
setu of tools and lifters for the mechanic-drivers, and specialized stations
as well.
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OPERATING FEATURES OF MOBILE TRANSF(UM SUBSTATICVS

Rngr-Lt Col M. Val'dman

The operation of mobile transformer substations (PTP) has it number of
features, knowledge of which helps keep up their absolute reliability and
constant readiness for operation.

Sitbstation transformers are equipped with devices for regulating
voltages at their output within limits of ±5 percent from nominal. Regu-
lation takes place by a change in the transformation ratio with the help of
additional taps off the windings. For example, the two-winding trarsformer
of the 2rd unit of the PTP-180 has additional taps on the high voltage wind-
Ing, and the three-wirding transformer of the lst unit has them on windings
of the highest and medium voltages.

If the voltage at the transformer output is higher than nominal (+5
percent). then to reduce it the number of loops of the primary winding must
be Increased. If it is lower (-5 percent), then the number of loops must be
decreased.

A -
Nlcmom 1,pomsoto

uSAuO o6MeOXX

x I T<[ I[-• I • Inoiomei~ue

Fig. 1. DIagram of transformer winding tap switch
KEYi a -- transformer win~ding taps are shorted here;
b -- improper position of the witch.
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Switching from one tap to another is accomplished by a special
switch (Fig. 1), the lover of which is brought out of the top of the trans-
former. The switch consists of special contact rods (according to the number
of taps) and contact ring•. Position I serves to reduce the voltage (if the
circuit voltage is higher than nominal by +5 percent), and position III
increases it (if the circuit voltage is below nominal by .5 percent). For
n ormal transformer operation it is necessary to ensure reliable contact when
moving from one degree of Voltage to another. For this purpose the switch
lever must definitely be moved to the detent point. In practice, however,
it is not always placed in this position (Fig. 2). The latter could lead to
a short circuit, and thus to a malfunction of the transformer.

A B G C

Fig. 2. Diagram of improper swit')h positioning.

Contact reliability when moving from one level to another is chocked
with the AVO.5M. If the switch is correctly placed, the resistance between
any phases must be minimal.

During substation operation we must also keep an eye on the KTV-35
&a oontactor. Its tractive 2orce changes from 0 to a maximum value with a
frequency double that of the supply current. When the tractive force passes
the zero value the forces of resistance could draw away the low-inertia
armature, set it to vibrating, and even to sparking of contacts. To elim-
inate this phenomenon the tractive force is created with two sinusoidal
fluxes with someymiat different phases so that the total tractive force does
not reach zero values. A shorted copper loop on the core serves as the
second coil. We must ensure that it always 4. firmly seated and does not
shift. If it does shift, increased vibration arises and the loop goes out
of order. Increase of the air gap between the moving and fixed part of the
core due to misalignment, loose fit, or soiling leads to an increae in the
resistance of thi, magnetic ciciit, a decrease in the inductive resistance,
and an increase ýin current in the winding. The latter causes overheating
of the contactor and its malfunctioning. Increased vibration and noise are
characteristic signs of this malfunction. To eliminate it we must perform
a careful alignrent of the moving and fixed parts during scheduled mainten-
ance,
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Vechanical blocking of 'he moving part after switching on and auto-
matic switching out of the coil with the help of an end switch considerably
increase the life of the contactor.

KT f400

.. Kr
Kg'

84 8484 844-f

Fig. 3. Diagram of PTP-180 remote control panel. Dotted
line mhows the changes made in the basic diagram.

To improve the working conditions of the personnel and increase main-
tenance safety, we have developed a remote control panel for the substation
(Fig. 3), mounted in the distribution cabin. From here it is possible to con-
trol ths switching on and off of the substation, and also to regulate voltage
using a bank of lamps.

Electrical energy goes from the substations to Consumers over flexi-
ble cab-tire cables with rubber insulation and a rubber protective casing.
Their operation also has a number of features. The most frequent cause for
the cable to malfunction is a reduction in insulation resistance. This
usually takes place as a result of the destructive effect on rubber of oXy-
gen in the air, of light, and ozone. The latter is particularly dangerous,
since it destroys the double bonds of molecules on the rubber's surface.
If it is not stretched and does not have internal stresses, then a breakup
of molecules on the surface does not cause a destruction of the entire mass.
But in stretched rubber which is under the influence of ozone, small cracks
form which give access to the inner layers. The process of molecular
destruction also continues there. There begins a progressive destruction of
the rubber throughout its thickness. It is sufficient to have 0.0001 percent
ozone in the air for the first cracks to form in stretched rubber in just an
hour's time.

To reduce the effects of ozone we must reduce the internal stresses
in any way possible.- Therefore a bend in the cable must be accomplished
with the largest possible radius (at least 10-12 outer diameters of the
cable). To remove stresses in cable lay-up, the excess cable must be wound
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in the form of a figure-eight. Tt is categorically forbidden to loop the
oable, as this leads to formation of "ourls. ordasmage of insulation.

A second and most important reason for cable damage is the ability
of rubber to absorb moisture, which leads to an increase of dielectric
losses and dielsotrio penetrability of the insulation. If the insulating
rubber is in theowater for •0 days its electric strength dooreases by 140.
60 percent.

In winter the particles of moistkaro inorease in volume when they
freete and as a result there ari*e additional internal stresses, which to an
even greater degree reduce the stability of rubber toward the influence oi
Gomns.

Leakage current througb the moist segments cou-Id cause a thermal rup-
tare of the insulation with a voltage considerably less than normal. There.
fore the cable must be laid in trenches on special supports and protected
against the effects of direct solar rays and precipitation.
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COUPLING RADIO AND RADIO-RELAY SETS

Lt Col 0. Mikhaylovskiy

Communications podrazdeleniye which go out for a field exercise often
have need to operate radio-relay stations coupled with VHF sets. However,
the radio-relay and VH'" radios lack adapters which make automatic coupling
possible. Manual switching of VHF sets, even if the radiotelephone opera-
tors and radio-relay technicians are highly trained, does not ensure timely
switch from receive to transmit.

To simplify the operation in this mode we have created and adopted a
devic) which automatically switches VHF radios from receive to transmit and
back in the process of carrying on an exchange over a coupled radio channel.
Thanks to this vq ensure a high quality of speech transmission, and the
radiotelephone operators (or radio-relay technicians) are freed from the
need to relay the transmission.

The device (see sketch) includes a hybrid set, low frequency ampli-
fier, do amplifier, and electronic relay. A conversation received over one
of the radio-relay channels goes through switch P1 to the input of the hybrid
set, which makes the transition from the :.wo-wire line of the radio-relay
station to the four-wire (separates the receive from the transmit channel).
Switch P1 hooks in to the input of the device any of the four telephone
channels of both half-sets of the radio-relay station.

The hybrid set is an electricel bridge, two arms of which are formed
by transformer Trl, and the other two are formed by resistor RI and the radio-
relay telephone channel. A balanced bridge is employed in the circuit. The
signals from one of its diagonals do not enter another, i.e., sneech received
by the VHF set a•id sent to the hybrid set oasses only into the radio-relay
communications channel and does not pass along the device's channel.

However, signals coming from the radio-relay channel go only through
the device, and do not reach the VHF set. The hybrid net employed in this
circuit weakens the audio frequency oscillations sent from the VHF set by
approximately a hundredfold. This practically fully precludes interference
from the radio channel and false operation of the device's electronic relay.
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Basio eleotrioal. oircuit of a device for coupling radio

and radio-relay sets. KEY: a -- R-105

After pausing the hybrid set. signals from the radio-relay channel

go to the input of the audio frequency •mplifier. Its two first stages are

P1L& oryu1tal triodes (PP1 and PP2) in the circuit with grounded emitter, and

the output stage is two P201 triodes (PP3.PP4) in the oir~uit with the oma-

mon emLitter. Resistors R7. RS. and RiO and capacitor C14 serve to stabilise

- ~the working points of the ocrysta~l triodes. With an input signal level of
S200 millivolts, the amplifier provides a voltage of 2 volts (at winding II)

and 12 volts (at winding III) at the transformer Tr3 output. This audio

voltage tram winding II goes to oontacts of relay iR2 and then to the VHF set.

From winding III signals go to the input of detector PP5, are rectified, and

are sent to the do amplifier in the form of constant voltage.

The on~stant Voltage, directly proportional to the level of loudness

of tho speech, auilds up on condenser C6, is amplified by the do amplifier

(on tri..de PP6), and on reaching the optimal level opens triode P1*'? of the
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electronic relay. As a result electromechanical relay RI (RP-4) operates.
It switches on the ten-contact control relay R2, which provides switching
of the speech circuits. The electronic relay has a time delay up to five
seconds, which is necessary to keep the radio set in the "Transmit" mode
during pauses in the conversation.

Thus, signals coming from a radio-relay channel and passing through
the device, automatically switch the VHF radio set to transmit and are
relayed further over the radio communications channel to the subscriber.
During pauses in the conversation which do not exceed five seconds the device
continues to provide a relay toward the radio channel. After the conversa-
tion on the radio-relay channel ceases and after five seconds have passed,
the electronic relay switches relays RI and R2 into the initial position.
The radio set returns to tho receive mode, and signals from the radio set
enter the radio-relay channel of communications (through the potentiometer
of the hybrid set Ri?), causing indicator light LI to glow.

The device provides for super-vision of the conversations during relay
by listening with the aid of an eleoctrodynamic loudspeaker hooked to the
output of the low frequency amplifier.
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SURVMhABILITY OF A SHIP UNDER REPAIR

Engr-Capt 1st Rank I. Korotkin

Repair and drydooking represent a speoal period in the operation of
a warship when part of its technical gear -- mechanisms, systems, and asses..
blies -- is temporarily out of action. This condition demands that person-
nel treble their vigilance. The main task of each crew member of a ship under
repair is to ensure that throughout this entire period, no matter how long it
is, all safety requirements are observed and all steps taken to ensure the
survivability of the ship and the total preclusion of emergency situations,

Let us examine certain features of ensuring survivability of a ship
under routine and medium repair.

Before beginning work on the ship the munitions are unloaded without
fail, and fuel and lubricants are removed. If welding and other work involv-
ing open flame is planned, fuel and oil tanks are carefully cleaned and
steamed out, otherwise fires might break out.

By the beginning of the factory repair, the crew has thoroughly checked
and if necessary replenished the not of emergency rescue and firefighting gear
and has put it in readiness for immediate use.

The plant on its part also prepares mians to fight for survivability.
It provides the ship with electrical power not only for illumination and for
performing repair work, but also for operating pumping and firefighting -yt-
teos and other means of fighting for survivability. In the plant area set
aside for berthing all safety measures must be observed and portable fire-
fighting gear must be placed there.

A joint plan for fighting for a ship' s survivability is usually workod
out for more preoise delimi.ation of functions and for increased responsibility
before beginning of repairs. Here there are provisions for use not only of
ship' s personnel and equipment, but also those of the plant. Inasamuch as the
ship' s command has responsibility for survivability during repair, the crew
has the duty of continually observing all plant work which could directly or
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indirectly affect the ship's survivability -- whether it b6 overhaul of nech-
anistA and srst ms, repair ef l.eoarical eq'i"pment, or rmplaceaent of hull
cover sheets.

It is very important that the plant specialists and the ship' s command
set up busine,•s contacts and arrange for mutual inforration and agreements
on upcoming work and meamures to ensure their safety. Both the ship's crew
and plant workers must have good knowledge of plant and ship procedures and
hold to them rigidly. Particular attention must be directed tnward how all
workers follow the ship's rules and observe measures of caution and safety.
They must be informed that the ship's oomma.,dor haj the right and is obli-
gated to halt any work on the ship if demands of survivability and safety
rules are violated.

Just how is unsinpab~lity of a ship ensured during repair work?

During this important period work procedures are followed which ensure
that during repair the tightness of structures which contribute to a ship's
unsinkability are preserved to the greatest possible degree. This includes
not only bulkheads and deocks, but watert-.ght hatches, doors, and vents.

All apertures which are formed in the watertight hull of a subsurface
or surface ship #a a result of disassembly work are immediately stopped with
plugs or other devices which restore the watertightness of structures at
places of disassembly. This situation extends fully to hull sheets removed
for onloading of equipment. Watertightness is also attempted when leading
power cables and air hoses from shore to ship. If power cables and hoses are
extended through hatches and other apertures of a watertight ship, we must
allow for the possibility of quickly removing them and battening the hatches
in casu of urgent need.

The watertight hull, its coverings, and gear far fighting water ad
fires are repaired under a special schedule which provides for a certain
sequence of work and its fulfillment in the shortest possible time. The
*chedule must obserre the prirciple of sequence of repair of important water.
tight covers. On aubmarines, for example, this relates primarily to the
covers of access, torpedo-leading, and other hatches and to doors of the
watertight bulkheads. Work involving a violation of tightness of watertight
structures, assemblies, and systems is usually performed within the bounds
of one autonomous compartment.

Anobject of particular concern for engineer-mechanics during repair
work is supervision over the weight load of the ship. A change in this often
1•ers Its stability. In order to constantly know the state of stability.
it is necessary to organis. on tne ship a special accounting for movement of
loads and the presence of free liquid surfaces. Account must be taken also
of all cases where the watertightness is violated during repair.

Danger of otitbreak of fire during repairs rises substantially if
work involving open flame is not, well, enough organized. Such work must in
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no case be allowed in areas of the ship subject to fires if fuel and oil tanks
have not been cleaned ahead of time and if working areas have not been pro-
teoted against f•e. In accordance with the Ship's Regulations, supervision
must be set up over the welding and other work involving open flame, and also
Over the repair of electrical equipment.

We mast rigidly supervis elootroteohnioal work and see that it is
performed in accordance with established norms ensuring safety of the ship
and its personnel. Improper perfoamanoe of such work is one of the main
sources of the outbreak of fires on a ship.

It is fully understandable that for t•io entire period of repair we
must provide for such efficiency of the pumping and other. gear (fixed or
portable) which will ensure effective enough battle against fires and water.

Any emergency involving external water eoming on board or the outbreak
of fire mest be quiokly resolved using the ship's and so-oalled "off-ship"
personnel and equipment. Therefore, for praoticing coordination of the crew
of a ship under repair with personnel of off-ship ehast' and organisations,
it is woll to periodically conduct joint practioesi-rixeroisns, during which
we definitely cheek the operation of technical means of fighting for surviva-
bility.

In contrast to current and medium repairs, drydook repairs have their
peculiarities, caused by the unique stages of drydooking a ship. There are
four such stages. In the first stage the ship is readied for drydocking, in
the second it i. placed in the dock and set on it, in the third work is per.
formed in the dock, and in the fourth the dock is filled with water and the
ship removed. In all stages there must be complete provision for survivabil-
ity and safety of the ship so as to preclude emergencies and accidents invol7-
ing personnel.

When preparing for drydocking (stage I), the ship's hoel and trim must
be brought to a minimum and must not exceed allowable values. If this is not
the case, the seating on the way and cagesLletki7 will be uneven, which might
lead to a disruption of the ship' s local rigidity. In a floating dock the
trim and heel of the ship are dangerous for the entire "dock-ship" system.

To ensure fire safety, steam boilers are put out of operation, all
unnecessary and inflammable objects are removed from the ship, its firefight-
ing condition is carefully chocked, and above all the resietance of insula-
tion of the ship's circuits and electrical mechanisms is supervised. This
must be no lower than oparating norms. Before a submarine is placed in the
dock the storage battery Is charged without fail and the high pressure air
reserve is replenished.

Before placing the shio in the dock (stage II), all side apertures are
battened and partioualy thorough observation is set up over the watertight
areas near Wh.ch the cages and way are placed. When the shiD is in the dock
we check Its seating on the keel blocks to prevent dents in the hull. In
winter it is reomamended that all main lines be blown out to prevent their
freseing.
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In the drydock process (stage III), the orew must oontinuoesly observe
the watertightness of the hull and the condition not only of mean., of fight.
ing for imsinkability of the ship, but of the dock 'tself and its flood gat*
(in a dry dock). In ease water gets into the dock by accident, personnel
must inuodiately take steps to make the ship's hull watertight. In addition,
the crew aids in eliminating the eorgenoy in the dock.

At the end of all work and before filling the dock with water, the
men check all watertight areas, tie down shifting loads, check the condition
of the sUp' s weight load and the stoage and fastening of solid ballast,
and ready means of fighting for survivability for operation.

Wben the dock is being finled with water and the ship removed (stage
IV), the crew keeps an attentive eye on the trim and heel, and also on thi
seal of the watertight hull.

Precise organization of work, attentiveness, foresight, and once again
foresight - this is what is required of a ship's creow while the ship is under-
going repair.
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IINCENDIART .JLLT

Unattributed

In 1855 a Russian offioer named Polyanskiy for the first tiume in Russia
proposed a bullet with Incendiary effeots. It had a cylindrical shape, and
within it was an incendiary substance igniting on being fired and burning for
10-15 seconds.

Firing tests to a range of 200 and 800 paces showed a satisfactory
incendiary effect of the bullet and a good accuracl.
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HUW TO WRITE A REPCRT

Engr-Capt Ist Rank V. Smirnov

The time is approaching for drawing up annual reports on results
of inventive ad innovative work. What shotild we give attention
to in writing thom? -- this is the question of Maj A. Limbaytis
and Capt V. Davydovskiy.

Deputy chief of the inventions section of the USSR Ministry of
Defense, Engr-Capt 1st Rank V. Smirnov, answers this question.

The report on results of inventive and innovative work in the chast'
and on the ship is drawn up by the chairman and secretary of the inventi'ons
commission according to the format prescribed by the time-sheet of state
statisticall and bookkeepings records, effective I January 1967, and is signed
by the chast' commander and head of the financial agency. It is submitted
directly to te Chief before 10 January. If the chast' is financed by another
chief, a copy of the report is sent to him as weiT.'

The report consists of two parts: numerical indioators (Form 4 NTspets)
and explanatory notes. In addition, scientific-research, design-planning
organizations, and higher military educational institutions submit inform&-
tion on formulation of claims for inventions according to the format prescribed
by the above time-sheet.

What peculiarities must be considered in filling out the report form
and making the explanatory entries?

In some reports the column "Number of proposals for which certificates
have been issued" reflects the number of certificate blanks issued. It must
not Se forgotten that many proposals are developed by groups of authors, each
of which receives a certificate.

We must check to see that In section II of the report ("Movement of
proposals") the sum of digits given in columns 4, 7, 8, 9, 10, and also 1 and
2, equals the figure shown in column 3, and the sum of digits in 5 and 6 equals
the figure shown in column 4. U! there are any discrepancies in these columns,
the reason must be given in the explanatory notes.
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In filling out section III, we mutt remember that savings from the
adoption of inventions and innovative proposals are shown only in the
actual amount, and not an arbitrary or tentative one. Such savings are
usuall7 provided by the adoption of suggestions in enterprises or organiza-
tions using cost-accounting. The effect in the technical, combat, training,
or other arvas from the adoption of proposals in chestf should be shown in
the explanatory notes.

We must be especially attentive in compiling the explanations. Tho
first section should contain a detailed account of the measures taken to
develop inventive and innovative work, concrete examples of the influence
of technical creativity on raising the quality of combat readiness and com-
bat training of chest', and a revelation of the essence and effectiveness of
the most valuable proposals. It is necessary to dwell on the proposals bor-
rowed from technical information pamphlets and collections, and stress the
effect obtained from their adoption.

The explanatory notes reflect both the successes as well as the short-
comings which hinder further development of inventive and innovative work,
and review the possibilities for eliminating such shortcomings. In particular,
it is important not only to correctly and fully indicate the course of reali-
zation of proposals, but to analyze the reasons for delay in their review
and adoption.

We must dwell on the section of explanatory notes which shows the
financial support of inventive And innovative work. If, for example, funds
were spent on organiLational activities, there must be an explanation as to
how much was spent and for what specific purposes. Cost-accounting enter-
prises must definitely indicate the sum of transfers to the All-Union
Society of Inver', rs and Innovators (it must comprise 0.3 percent of the sum
of savings realitzsd as a result of adoption of proposals). In this same
section we review tAe questions of the corroetneis and timeliness of payment
of rewards to authors of adopted inventions and innovative roposals, as well
as the fullness of use of sums allocated for these purposes.

It is not a difficult job to write a report and explanatory notes in
complete accordance with demands of the time-sheet and with methodological
instructions of the Inventions Section of the USSR Yinistry of Defense on the
organization and conduct of inventivc and innovative work in the Soviet Army
and Navy. Complete and timely reports which contain a thorough analysis,
illuminate foremost experience, detail the characteristics of valuable pro-
posals, and show the role of technical creativity and give advice and sugges-
tions on improving the organization of inventive and innovative work, have
a substantial influence on its further development in the Army and Navy.
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ACTIVENESS GR0

Engr.Lt Col A. Burdenko, Lt Col Tech Sery A. Kiselev

Inventors and innovators of the Red-Banner Kiev Military District, at
their last conference, summed up work done in the Lenin Jubilee Year and dur-
ing preparations for the 24th CPSU Congress and discussed the course of ful-
filluent of socialist pledges made by them in the first year of the now five-
year plan.

The Deputy Commander of the district, Lt Gen Tank Trps V. Gorban',
spoku at the conference, noting that the steady growth in number of proposals
submitted and adopted characterized the high creative activeness of district
troops. Attention is also drawn to the fact that in just the first training
period of the current year th. number of claims for inventions was 70 percent
of the number submitted for all of 1970 nd was almost equal to the number
subimitted in 1969.

As we know, success does not come of itself. It is a remat of con-
stazit concern on the part of commanders and Party and Kcmsomol organisasions
t'-*rd development of technical imagination, coordinated work of inventions
conviissions, and the -onduct of many mass-org~aizational and propaganda
act:ivities. In particular, a stimulus for further development of technical
creativity was the Jubilee month of collection and realization of innovative
proposals conducted in district troop units in 1970. It was an effective
means for mobillzing the creative efforts if iimovators to perform the tasks
before ohast'., military schools, and repair enterprises.

Military repairmen took an active part in the competition to adopt
the most rational equipment for work areas, as announced in Tekhnika i vooru-
ghinie ' No 11 for 1970, and already much useful work has been done. By the
opening day of the conference 6C-70 percent of work areas in repair c
and enterprises were outfitted in accordance with the demands of scientific
orl;anization of labor.

The district is widely adopting the most valuable new developments.
This is facilitated by centralized manufacture of new items. For example,
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this is how we manufactured sets for troop firing range aector control panels
with means of roeverse information, and an apparatus for receiving warning sig-
nals.

The speaker told In detail about the work of the foremost creative col-
leotives. For example, the chast' where the inventions commission is headed
by Officer N. Pommaow won th~e S' 'ting prizo for best status of innovative
work for the seventh year. Here favorable conditions have been set up for
the work of innovators, and special rooms or oarners have beer. outfitted.
Visual agitation has been well organized. Commanders, political workers,
and inventions comission members regularly give lectures and talks for the
personnel on achievements of native science and teohnology, and of the impor-
tance of technical creativity. The course of fulfillment of socialist pledges
on innovation ir sumed up quarterly and discussed at expanded sessions of
invI-tions commissions.

In the aviation chast' where the inventions commission secretary is
XaJ Tech Serv A. Kabanov 82 proposals have been adopted in eight months of
1971. Not only engineer-technical personnel, but flight personnel as well,
take active part in rationalizing work, The creative labor of chast' per-
sonnel has produoed, as an example, a test area gazovochnaya !•Ih•adkk7
with a control-checking station for testing the power plant and main sys-
teme of the aircraft and engine. Instrument control laboratories have been
outfitted in all services.

The inventive and innovative work in district military schools has
been widespread. For example, in the winter training period alone the Voroshi-
lovgrad Higher Military Air School for Navigators imeni Donbass Proletariat
received 257 propcsals, of which 238 wre adopted to date. The First Khar'-
key Red-Banner Military Air-Technioal School, with the active participation
of innovators, outfitted 19 new laboratories and 15 model demonstration work
areas, and created 11 trainers, 64 laboratory units, and other technical
training means.

At the repair enterprise where the inventions commission chairman is
Engr-Faj G. ?olikarpov, the adoption of certain innovative proposals facil-
itated an increase in labor productivity by more than 3 percent. Tens of
thousands of rubles were saved in a year.

The speaker dwelled also on shortcomings in work with innovators, Nlot
everywhere, for example, has the exchange of valuable proposals been set up
in the prooer manner, and innovators invent what has already been invented.
For example, in one c the innovators were asked to develop means for
mechanizing loading of ilitary goods on vehicles, while this had already
been created in another 2hael'. In places topical plans are not drawn up
sufficiently well, the proposod inventions do not always appear, material
and, more important, uoral stimuli, are not used to the fullest extent.

In conclusion, Lt Gen Tank Trps V. Gorban' set concrete tasks for the
innovators of all military specialties, directing particular attention to
urging that the creative thinking of soldiers work especially intensively
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during field exercises. In the field equipment is operated under conditions
near to those of combat. In this rituation proposals should arise., adoption
of which will facilitate an improvement in conditions of working with weaponry.

The aonference announced the Ukases of the Presidium of the USSR Supreme
"Soviet on awarding to a number of officers the honorary title of honored inven-
tor and honored innovator of the Uepublic and the order of the district oee-
mander-in-ohief on rewarding the best innovators and organizers of inventive
work. The high titles were given to Engr-Lt Cola V. Volkov, Ye. Lebedev,
D. Tursldy, and T. Ivanisov.

Conference participants examined a display of technical creativity,
which showed around a thousand exhibits. A majority of them convince one of
the fact that the creative thinking of district innovators is concentrated
on resolving the tasks of prime importance set by the 24th CPSU Congress:
to make more rational use of labor resources aMd to lover the labor expendi-
tures by reducing manual and hard physical labor.

At the exhibit, rationaliters of Red-Barner Kiev Military District
showed effective means to mechanize transport, loading-unloading, and ware-
house work in motorized rifle, tank, missile, artillery, and engineer chast'
All of them not only ease labor, but facilitate an increase in comb at reai-
inoss and a reduction in time of preparation of equipment for combat use.

Fig. 1. Belt transporter before beginnirg of loading.

For example, at the suggestion of Lt Col V. Filimonov, one of the
ohast' developed a belt transporter (Fig. 1t) for loading boxes of weapons and
aanition from the storehouse. The transporter is set in motion by the
engine power from the vehicle being loaded. It is a unit which consists of
a frame, a four.section roller conveyor, a drive drum, 20 carrying and 8 sup-
porting rollers, tightening mechanism, two rails, mining transporter belts,
link chain, and two drums set in a pit. They transmit the turning moment
from the right wheel of the vehicle to the transporter.
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The transporter was mad* from materials at hand with loca labor.
Its effectiveness is rather high: four men can load a vehicle in .- 5 min.
utes with heavy cargo items.

Of no less value is a means of mechanizing loading work proposed by
Engr.M&aj Be Chernyskov and Sr Lts A. Bulskh and V., Novitskiy. It includes
five wheeled tracks along which loaded trolleys pass. Height of the tracks
from the floor of the loading ramp oorresponds to the height of a vehicle
loading platform, and the loaded trolley rolls into the vehole body with-
out great effort. Electr•meohanical trtion is delivered from the warehouse
to the loading sites for the trolley with the aid of an electrical motor,
reducer, and blocks. In case there is no electrical power, this oreration
can be performed using the vehicle's engine through a system of pulleys.
Adoption of above device pormits reducing time of loading armored cargo by
almost eightfold, and reduces in approximately the same amount the number of
personnel needed for this work. The front of work has also expanded. Now
nine vehicles can be loaded simultaneously instead of only two.

Lt Col Yo. Chukhhnoe Capt M. Belouhkurskly, and Capt Me Stupak devel-
oped .an interesting Pet of equipment for meohanizing the loading and unload-
ing of engineer cargo. It consists of a container, platform, 2-ton e9 ectric
hoist, meohanioal roller conveyor, and boom with winch and tourniquet for
loading containers. Use of this set has permitted increasing labor produo-
tivity in loading-unloading work by threefold and reducing fourfold the num-
be- of people needed. Means of meochanisation created by Sngr-Lt Col P.
Leshchinskly make it possible to more rationally make use of warehouse space
and reduce the time for loading chemical defense goods by approximetely ten-
fold.

Repairmen presented at the exhibit convenient specialized work areas
and outfitting created in the course of the competition announced in the
November 1970 issue of this journal. The electrical repairman's work area
adopted in the repair and restoration battalion at the suggestion of Lt V.
Blintsov is equipped with a support on which is placed the aggregate under
repair, a panel with sockets for 220 and 24 volts, and a desk cabinet in
which spare parts are stored. Cn the rack the"e is a place for an instru-
ment to check armatures, and there is a detachable support. The bench con-
tains four sectioned tool boxes and a niche for oontrol-moasurement instru-
mernts. The bench is covered with yellow and light gray plastic, and the
instrument rests are made cf plexglas.

agr..KMaj V. Galich and Sovist Army employees loqnik and V. Nechayev,

who are innovative signal men, proposed a radio technician's bench (Fig. 2).
It is equipped with shelves for measurement apparatus and with a power panel
with voltage regulator.

In the district repair shop, Capt S. Tsigankov, Jr Sgt N. Mushitskiy,
and Pvt A. Chumakov created a specialized work area for an electrician for
repairing target equipment. It is convenient for working and easy to make.
Labor productivity increases by 25-30 percent at such a work area.
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Fig. 2. Radio technician's8 bench.

One of the elements of a cell roohi vwoi area is original in manufacture.
This is a stand for semiautomatic pouring of eectrolyte into ýstorage bat-
teries (Fig. 3), suggested by Lt Col P. Abakiuov. It consists of a resfevoir
holding 1500 liters of eleotrolyte, a polyethylene 100-liter reservoir with
a distributing head, plexiglas plates with pipe connections, a 1.5 liter
control Jar of plexiglas, a frame with table for delivery and placement of
batteries and for supporting the distributing plate, a oontrol panel con-
taming a relay switch, level light, and ocntrol toggle switches, a rotating
table, and a delivery and removing roller conveyor. Time for pouring eleotro-
lyte is out fivefold with the adoption of such a stand.

Fig, 3. Stand for semiauto-
matic pouring of electrolyte
into storage batteries
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The exhibit showed many technical innovations directed toward the
improvement of technology of repair, "f dsthods of operating technology and
weaponry, and toward acceleration and increase in quality of scheduled main-
torenuco.

Among many other devioes, the aviaters submitted a device which oan
be used to quickly remove the ouapressor rotor blades, and a device which
makes it convenient to straighten pipes with varying forms of warp, and in
so doing to maintain their size end shape. The first device is a withdrawal
tool with movable holder, which is shifted by means of a variable lever arm.
The second replaces the complex hydraulic units. Their authors are Engr-Col
A. Lysenko and ngr.-Capt E. Isayev. Engr.Maj A. Sokha took part in develop.
ing the second device.

Engr-Lt Col V. Bataltyants and Capt Tech Serv X. Kuz'min of the Vasil'-
kov Military Air-Technical School suggested a device tor checking the degree
of charge of storage batteries. Using it, there is no need to unscrew the
charge valve. It is small in size, convenient to operate, and permits check-
ing the charge on all makes of aircraft. It cuts time spent on this opera.
tion by 40 percent, prevents the early malfunction of the charge valve, and
keeps mechanical admixtures from getting into the shook absorber.

Innovators of Chernigov Higher Military Aviation School for Pilots
imeni Lenin Romuomol submitted over 60 exhibits, among which was an instru.
ment for checking the parameters of powerful triodes and a universal hydraulic
unit for assembling and disassembling aircraft and vehicle wheels.

Fig. 4. Main radio training panel

Technical training means were also demonstrated at the exhibit. The
attention of conference participants was drawn to long-range radio train-
ing ground equipment (Fig. 4) adopted at the Poltava Higher Military Com-
mand Coudcationu School at the suggestion of Col I. Belyayev and Sr Sgt
(Extended Service) A6 Dzherelyuk. Using it, it is possible to supervise
radio exchanges, semiautomatically introduce situations, and adjust and set
up radio interference on 12 radio channels. Maj A. Losev created a compact,
convenient work area for training radio telegraphers. It fully replaces the
organic apparatus.
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A trainer developed by Engr-Col B. Rukostsev, Capt Tech Serv B. Iva-
nina, Sr Engr-Lt P. Morozov, and Sr Tech-Lt V. Lavrinenko permits training
in the techniques of aerial photography under ground conditions. In addi-
tion, with its help it is possible to reveal factors influencing the quality
of photos when photographing under varying conditions and modes of aircraft
flight. From the processed film it is possible to judge how the speed of
flight and time delay affects the displacement of the picture, and how the
intervals between shots and flight speed affect the size of the longitudinal
coverage*

Good results are obtained in learning on the trainer developed by Engr.-
Yv&j N. Kuznetsov. Its purpose is to practice the sequence of performing
operations of starting and testing an engine, and also assembly-adjustment
work on aircraft. Process charts are used when working on the trainer.

0--7

Fig. 5. Engr-Lt P. Ivashohinko explains the design of
innovations he develuped to Jr Sgt V. Chukhlebov and
Pvt V. Kostyrko.

Many were interested by the devices designed to perform various inves-
tigations, measurements, prognostication, and control over the operation of

% a complex apparatus. For example, the Kiev Higher Engineer-Aviation File-

tary School of the Air Forces submitted a device developed by Engr.-Lt Cal
0. Litvinenko, Engr-Capt I. Bondarenko, and Engr-Lt P. Belousov. Using this
device, it is possible to make two- and three-dimensioral recordings of

imf;es using the holographic method, receive and analyze two-dimensional
spectra of given images, perform coherent filtration of the signal, and re-
produce the initial signal from the recording.



A group of authors from the same school -- Eg-Lt Col V. Kudritekiy,
-tgr,(a}j A. Popov, and Soviet Army employ** G. La-arenko .- produoed a pro-
dictor of the teohniWo status of a radioelectronio apparatus, operating in
an automatic or manual mode. The principle of its operation is that a measured
parameter value is sent to the input of the instrument in absolute or relativo
units, and a value of this same parameter is received at the output at sub-
sequent instances of time, Prediction error does not exceed 10 percent.

A graduate of the Kiev Twice Red-Banner Higher Military Engineer
Communications School imeni H. I. Kalinin, EnW-Lt P. Ivashohenko, who has
been awarded the bronze medal of VIVKh SSRH mVystavka dostizheniy narodnogo
khosyaystvo SSSR; Echibit of achievements of the USR national eooner/ for
participation in the Central Exhibition of Technical Creativity of Youth
(dedicated to the centennial of Lenin' s birth). is the author of two new devel-
opments submitted to the exhibit. One is designed for comparative testing of
various ignition systems of internal ecbustion engines, and the other is
for measuring thyristor parameters (Fig. 5).

The numerous exhibits demonstrated at the exhibition attest to the
variety of real problems being resolved by innovators and inventors of the
district. As we have already noted, there were around a thousand of such
exhibits. Over 120 of the more valuable developments were picked for broad
adoption by district troop units.

The conference and exhibition wiln aid in further increasing the ore-
ative activeness of district innovators.
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REQUE1ST

Request Nr 26: Lt Col L. Petukhov: I would like to become familiar with the
design of a device for checking skills in driving and in determining the reac-
tion time of drivers. We need such a device for training young drivers.
Request .N 271 MaJ V. Popov: We are interested in a universal instrument
by which it would be possible to locate damage in VHF and short-wave apparatus.

It should be smell and portable.

Letter to the editors from Lt Col P. Gabalin: In the request soation we find
the neoeiaary if6ormation, which eliminates the need to resolve tasks which
have already been fulfilled.

For a long time we were engaged in a search for the most optimal method
of determining the average speed of movement of combat vehicles. Using the
answers to the request of Lt Col M. Ivanov, published in the March and June
issues of 1971, we made and tested two models of a straight-edge proposed by
Lt Col Yu. Rudohenko. It satisfied us, and we are now making a set of such
straight-edges.

Request oulfilled:

Lt Col L. Zelkin (No 5, 1971) was interested in devices or method3 for
washing inner surfaces of fuel tanks of engineer equipment without using cor-
rosive materials.

Soviet Army employee M. Zil'bergleyt reported on such a device for
washing fuel tanks of YAZ-200 and ZIL-164 vehicles. Using it, heated steam
is passed through the vehicle tanks and they are then washed with water.

The device (see sketch) allows normal working conditions and prevents
humidifying the air and moistening the walls with steam. It is a cabinet with
two doors, a hood (2), and tray (1). In the upper part of the cabinet is
mounted an exhaust da&ez (5) 200 ma in diameter, connected with the ventila-
tion exhaust pipe. The daper control is manual, using handle (3).
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KEY: a -- to sump; b -- condensate; a -- steam.

The tray of 1-mm thick shoot steel is welded to the lower part of the
cabinet and serws to collect and drain off water and condensate through the
outlet. To the side and rear the cabinet is covered with sheet steel 1 mm
thick. To prevent corrosion, its exterior is covered with KhSG-25 primer
and KW-.23 enamel and the interior is covered with primer EP-OO1O and enamel
OSP-4L171.

Steam and water enter the tank through pipes (4) via connection pipe
(6), which is inserted into the inlet hole. The amount of steam and water is
regulated using vents. The tank is placed into the cabinet with the inlet
hole down, and anl plugs and connections must be unscrewed.

In operating the device, it is necessary to periodically clean the
tray of dirt and resins so that inflammable substances do not gather there,
and to check the seal of pipes.

The device is simple to build and can be made by a repair enterprise.

fii
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INNOVATORS' RELAY

1"' .,• ,

6ngr-Capt 2nd Rank Yu. Komarov developed a unified work position for
a radio technician and electrician, where not only individual parts are uni-

form, but the entire design as well, including overall size.

The sketch shows it set up for electrician work. This area is a
table of welded steel angle pieces with a size of 1300x700x800 mmn. With it
is a bracket with a hinged joint, a fan, and a rotating chair. On the table-

top (7), which is covered with plastic, bolts secure a tool and instrument
stand (2) 1300 mm wide and 600 mm high. In this instance the stand has
panel (1) with instruments, tools necessary for work, drawers (10) for small

tools and parts, hood (11) which usually contains a curtain, holder (9) with
board (8) for a drawing, and support (3) for a soldering iron and crucible.
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In drawers (6). mounted in the table, are kept parts and technical
docmaentation. Under the tabletop is drawer (4) (for electric drills and
vises), the top of which (5) can be used as a shelf.

Inasmuch as the work of an electrician has much in comon with that
of a radio technician, the latter's work area retains the basic elements of
this table designed for the electrician. There is a change only in the
outfitting of the tool and instrument stand, and to the side of the stand
and table top are secured four additional shelves.

Considerable means are not required to manufacture the equipment of
the suggested work areas, as many parts are unified.

KEY: a -- output; b -- input; c -- from trigger;
d -- from receiver.

The time needed to tune a radio-relay station ean be reduced with the
help of a device created by Engr-Lt Col Ye. Shterngarts. It simplifies the
process of supervising the adjustment of the phase in the synchronization
unit. The device it an additive circuit with six resistors and three diodes.
Pulses taken from the trigger (meanders) are sent to Input 1, and pulses from
the receiver are sent to Input 2. The circuit output is connected with Jack

G-20. Resistors RI and R2, R5 and R6, form voltage dividers, and are selected
so that the necessary value of sum output voltage is obtained. There is no
requirement to perform any additional adjustments in the oscillograph unit.
In adjusting phase, pulses from the receiver are placed in the middle of the
"brackets." The entire additive circuit is contained on a pertinax card 30x
50 no and can be secured to the front panel of unit 210.

To measure the density of electrolyte in storage batteries, it is con-
venient to use the device proposed by Engr-Lt Col Ye. Anishchik and Engr.Capt
V. Kavun. It oonslsts of ring (1) 1 im thick, made of cellular plastic
and mounted on a float. It moves freely within the glass bulb. When the
bulb is filled with electrolyte it floats together with the float. Density
readings are made with the help of the ring according to the float graduations.
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To ensure that the ring does not move on the float, electrolyte is
taken in carefully, without abrupt jerks.

As reported by Engr-Lt Col A. Ageyev, dummy antenna-feeder devices
of transmitters and receivers serve in training radio-relay technicians.
With their help it is possible to set up damping equivalent to that intro-
duced by an actual line and of almost any length. This permits conducting
classes both at stations set up in two neighboring classrooms as well as in
mobile stations at a distance of 10-15 meters from each other. 1*en it is
necessary to set up one communications link, one dummy is hooked into the
transmitters and receivers of two stations in place ,f the actual cumbersome
antenna-feeder devices. When it is required to have several links we use
the appropriate number of duamies. With the help of dummies it is possible
also to set up a radio-relay line of communications.

The dummy is a rectangular body with c- size of 15Ox150•8O mm, within
which are placed two rods on each wall. They are insulated from the body.
Graphite powder or activated carbon from old gas mask canisters is poured
into the body. Each rod in insulated from the carbon by a vinyl chloride
tube and is welded to a high-frequency socket, to which is hooked the RK-1
coaxial cable. The central conductor goes to the rod, and the braid to the
body.

To adjust the value of the attenuation introduced, holes are drilled
in the center of opposite sides of the dummy body and bolts with washers
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are inserted. By tightening or loosening the nut, pressure on the powder

Sin either inureared or reduced, and as a result attenuation changes withinS~limits which ensure a level of high-frequency oscillations in the receiver

dpisrleotor of any value, right up to zero, i.e., until communioations are
disnuptod. The duwq practically does not radiate electromagnetic energy
into the surrounding area, since it is coksed and a coaxial cable is used.
This peomits setting up several communications links which do not affect
each other, and making freer use of the entire range of station frequencies.

154 J 2

Soviet Army employees V. Zhavora, S. Goncharov, and I. Dorofeyov pro-
posed to use a plunger gauge to restore the epoxy compounds of the bed for main
bearing bushings of KDM-t00 engines. The unit (1) to be repaired is placed
on a support. The surface of the bed (5) of the bushing and cap (6) is
cleaned of dirt and carefully dogreased with white spirit. A wad (4) of rags
or asbestos is used to stop up the oil channel.

Plunger (2) is wiped dry and the segment coming into contact with resin
is wrapped with oiled cloth. Then epoxy compound (3) is put onto the worn
surface of the bed and cap. The compound includes 25 grams of ED-6 resin,
5 grams of dibutylphthalate, 50 grams of iron powder, and 2.5 grams of poly-
ethylene polyamine. It is rubbed in carefully. Having placed the plunger
into the beds of the main bearings, the caps are put on and nuts tightened
in conformity with technical conditions. In 20 hours -- the time necessary
for the compound to harden -- the plunger is removed, a punch is put into
the beds, and holes are reamed for the delivery of oil. After this the plug
is removed from the oil channel. After removing excess resin and shavings,
the channel and block beds are blown out with compressed air.

It is possible to replace the magnetic eoleont with eight pins in a
printed circuit by using the device proposed by M~gt (Extended Service) L.
Ivanov. A copper sleeve is mounted on an ordinary soldering iron, with eight
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lobes on the sleeve. The latter are bent in such a way that the distance
between their ends is equal to the distances between corresponding pins of
the magnetic element. With the aid of such a device, the electrician welds
all eight pins immediately without overheating the printed circuit.

2* *
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Innovators of a repair enterprise created a stand facilitating repair
of MAZ-500 cabs.

It allows the cab to turn 60 degrees (with detente every 1e) degrees)
"about the axis of attachment of the forcarriage. It consists of two front
support stands (1). a holding device (3), support rod (4) with end roller,
and rear support (5). Design of the front support stands permits securing
the cab by using the holes in its brackets. In a horizontal position the
cab inseat on support (5). The necessary tilt of the cab is provided by means
of a jib. At the mon'ent the cab is raised, '.he eupport rod, turning about
thte xis of the lug of the limt.t stop, slides along the blocks of the hold-
Ing device. As soon as the cab assumes the required position, it is locked.

To lower the cab It is raised slightly, and with th, aid of lever (6) the rod
is pressed to the upper part of the body of the holding device.

The cab is transported to the stand or~ a special trolley (2), design
of which also allows placement of the cab on the stand.. The trolley' s front
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az•.e is rotatable. On the platform are special holders which orovide forstability of the cab during transport.

2 f.

; ...... ..

A device for packing concrete (author's certificate No 275098), invented
by Engr-Col M. Boyko and Engr-Lt Col P. Zubakin, provides rapid and reliable
sealing of the pressure plate on the enclosing structure of buildings.,

It consists of the structure to be packed (I). pressure plate (2).
end plate (3) of the tubular support through which screw jacks pass which
pwros th. plate (2), tubular telescopic support (4), a system of tanks (5),
a pump or source of compressed air, a sealed tank for delivery of solution
behind the pressure plate, and pipe connectors (6) for draining air and solu-
tion from under the pressure plate.

The device works as follows. Two or three men mount the pressure plate
on the structure and using the telescopic support and screw jacks secure I.t
in a working position. After this they attach the delivery and drain pipes
with cook plugs to the pressure plate and begin to deliver the plugging solu-
tion into the structure under pressure. The pressure plate is sealed on the
structure by sequential tightening of the screw jacks.
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NOTEBOOK ENTRIE

This is a method of Joining two or more metallic or metallised parts
by means of a bonding metal or alloy (solder), the *9lting temperature of
which is below that of the parts being joined. The prooess consists of the
following. Melted liquid solder is introduced between the heated metals to
be joined. On cooling it hardens and firmly bonds the parts. Before solder-
ing, the touching surfaces are cleaned of dirt, grease, and oxidized layer.
To remove the oxide film formed on the metal during soldering, and to create
the necessary conditions for wetting thi' metal with the solder, we use spe-
cial chemical substancoes called fluxes. There are two types of flux: acid
and nonacid. In cases where after soldering it is impossible or difficult
to clean the part of the remains of flux (for example, during electrical
work), soldering is accomplished with nonacid flux to avoid intensified cor-
rosion of the metal at the soldered places. Use of this flux should be
stipulated in drawings or the TU ffekhnicheskiye usloviya; specificationj7
for the articles.

Depending on temperature of melting, all solders aan be divided iato
those easy to melt (with a melting point up to 400 degrees Centigrade) and
hard to melt (with a melting point over 400 degrees).

Solder methods

The following methods of heating are employed when using hard solders:

a -- in a hearth;
b -- immersion in malted solder;
c -- in salt baths, the temperature of which must be somewhat higher

than the Pielting point of the solder;
d-- bythe electrical method using an electrical contact apparatus;
e -- with the flame of a gas torch;
f 0-high frequency currnts;

g -in ovens.
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Choice of a particular method of heating depends basically *n the
series of the parts to be soldered, on their sic.p and design, and on the
requirements placed on joining the parts in relation to the cleanliness of
the seam and filling the gap with solder. Thus, parts which warped an being
heated with a gas flame were soldered successfully and without warping when
heated in ovens. In many Instances the best results are given by heating
with induction ourrents.

High-Melting Solders (Hard)

The high-melting, or hard, solders include those with a melting point
"over 400-500 degrees Centigrade.

Copper-zinc solders cannot be used for soldering parts subjected to
shook loads or vibrations due to their brittleness. These solders are used
to join parts bearing only a static load.

When joining steel parts, the most accessible high-melting solders
are pure copper and brass I& and L68. Connections soldered with brass, and
with observance of the tetuperature conditions, possess higher durability in
relation to copper solder and can be subjected to considerable deformations.
They also possess higher plasticity. Overheating of brass solders causes
the zinc to vaporize, which deteriorates the mechanioal properties of the
connection. (Inasmuch as zinc vapors are poisonous, it is necessary to
preclude the possibility of inhaling these vapors on the part of the solderert)

Solder on a copper base of the LOK (tin-siliceous brass) type contains
small additives of silicon and tin, which reduces the vaporization ef zinc
and increases the flowability of the solder, thus ensuring a higher density
and tightness of the seam.

Low-Melting Solders (Soft)

The most wideapread of the low-molting solders are the tin-lead, which
consist of lead and tin in different ratios. Sometimes, in addition to lead
"and tin, bismuth and cadmium are introduced into the alloy, which lowers the
melting point, or antimony, which increases the durability of the seam.

In instrument-making soldering with soft solders is employod in elec-
trical assembly work to join wires with electrical leads and for othor such
connections.

Retention of the tightness of soldered seams for articlee subjected
to vibrations can only be considered reliable if there is a rigid mechanical
connection between the parts joined.

Soft solders should not bo used to connect Parts bearing a load or
subject to acceleration forces arising with shocks or vibrations, or which
operate at a temperature over 100 degrees Centigrade. Parts cwi be joined
with soft molder only in individual cases when the mechanical forces acting
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on the soldered plaoe are emalt and the area of contact of the parts con-
nected by the solder is sufficiently larga.

In all oases of using soft solders, the touching surfaces of parts to
be solderod are blanched beforehand to accelerate the process and obtain a
more reliable connection.

Solders_ Phyical Properties and Chemijal Composition -- Silver (JUST 8190-5)
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KEY: a __ designation and make of solder; b~- specific gravity,
g/cmu; c -- specific electrical resisti2nce, muicroobma/om; d --
chemical comnposition in %; e -- silver; f .copper; g __tin;
h __ zinc; I. __ cadmium, lead, aet.; j -- adm~ixtures, not over.
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VOYENIZDAT FOR THE READU#S

Col P. Kukushkin, Deputy Chief of Military Publishing House

The CPSU constantly fixes its attention on questions of military forma-
tion. Theoretical and ideological-political problems of military formation
in light of the decisions of the 24th Party Congress will find expression in
a number of works in the topical schedule of the Voyenizdat in 1972, such as
Vo roez nauchnogo rukovodstva v Sovetskikh Vooruzhennykh Silakh (Questions
of Scientific Leadership in the SoVIet Armed Forces), 'LeninskLye normy -
takon shizni armeyskikh partolzanizatsiy (Leninist Norms: Law of Life of
Army Paty Organizations), V I. Lenin o vospitanii sovetskikh voinov (V. I.
Lenin on the Education of Soviet Soldiers), and Druzhba narodov -- istochnik
M*cushchestva Sovetskikh Vooruzhsnnykh Sil (Friendship of Peoples: Source
of Might of the Soviet Armed Forces).

We plan to publish literature dedicated to the activity of political
organs and Party organizations in putting into effect the decisions of the
24th CPSU Congress: Onovnoy zakon artiyno thizni (Fundamental Law of Party
Life) -- on demands o CPSU Rules placed on Army and Navy Party members,

Srik atia o aktivista (Party Activist's Companion), Komeomo 'skap a
rabot v Saveskoy Ami i Flote (Komsomol Work in the Sovi`etrA and Navy),
and S~ravo proaandista i agitatora armii i flota (Guide for the
Proprgasa-T a15 Agitazor or Ene Army anM Navy). for political workers of
companies, batteries, and odrazdelenive which are uivalent there will be
the texts Zamestitel' komandira roy o ,iiehasti Depty Company CiD-der
forPolitical Aairs), S.ravor2al pol4; otn 0 a odrazdeeni (uideor
Fodrazdeleniye Political Worker), Xnm23+-nj= h4&s1, nLU (Instillation of
Vigilance), Plevava w=aohka voysk i Dolitrabota (Troco Field Training and
Political Work), ari others.

An important place in the schedule is given to literature on ques.
tions of political and military education. In the series "For the Soldier
and Sailor on .he Revolution in Military Affairs." there will be published
''oohures entitled "Discipline: Guarantee of Victory," and "The Time Fac-
tor in Contemporary Combat." The books Poveliteli strategicheskikh (Stra-
tegic Sovereigns), Serebryanyle kral'ya (Silver Wings), VernosA' dolju
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(Loyalty to Duty), and others show the combat service of soldiers of differ.
ent combat arms and branches of the Armed Forces.

Litertatutr on tactics Is represented by the books ostrolk
tli-..aba(Motorized Rifle Battalion in Combat), Tank-- --• t.n v

b (Tank ttali on in Combat) , and !a'on v morekeo dosete (The Bat-fl~on in Amphibiouas Assault). Termrk Rcn
naissance in Combat zamples) reveals me s opera on o reconnaissance
Podrasdolonin (groups) during the Great Patriotic War, the demands on recon-
naissance and personal qualities of scouts, whose deeds are immortal,

The scientific-technical revolution in military affairs set for
officer cadres the task of mastering the fundamentals of scientific control
of troops. In the book by V. V. Druzhinin and D. S. Kontorov, d,
rekka (Idea. Algorithm. Solution), designed for comuanders at a1 levels,

st oficers, instructors, and engineers working in the field of control
automation, examines the possibility of employing technical means in combat
practice. The book by V. D. Skugarev and K. 0. Dubravin, Nauk upravlentya
i flat (The Science of Control and the Navy), tells about the aiaoionl
Tr~uz'e of control, the fundamental forms of management work, and methods

of its norm setting, and gives certain methodological recommendations for
improving the organization of this work in the Navy.

The new year will see a continuation of publication of books on mis-
sile technology, radio electronics, and electrical engineering. Among them
are the fundamental works Ballistichesokay raketa na tverdom toplive (Solil
Fuel Ballistic Missile) and FistchostN osnovy' raketnago orushiya (Physical
Fundamentals of Missile Weaponry), which contain much useful information for
students of higher schools and for officers connected with operation of mis-
sile weapnnry. The book Oanovy raketnoy tekhniki (Fundamentals of Missile
Technology), written from materials of open-souroe native and foreign press,
is designed for enlisted men and NCOs. It familiarizes the reader with the
history of development of missile technology, the design of jet engines,
rocket fuel, and explosives, and gives general information about surface-to-
air missiles and their use. A popular exposition of questions of preparing
ballistic missiles for combat employment is given in the book P dotovka k
pusku i pusk raket (Preparations for Launch and Launch of Fissies0.

The brochure by N. K. Stupakov entitled "Safety in Operation of His-
silo Weapons" tells of the measures ensuring safety in the process of pro-
ducing missiles and in operating t~hem in troop ohast'.

The readers interested in achievements of contemporary technology will
find use in the brochure by A. D. Bogdanov entitled "Gyroscopes on Lasers."
In popular form it examines the principles of operation of gyro instruments,
lasers, ad the laser gyroscope, and gives examples of their practical use.

"The book by 1u. S. Denisov Onn redioteknti,(Fundamentals of
Rodio Technology) is designed for enlisted men and NCOs. Readers can find
information about principles of radar and radio communications, electrovacuum
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and ion instruments, rectifiers, valve amplifiers, and pulse voltage genera-
tore. Here too in told briefly about oscillating systems and radio trans-
mitting and receiving devices* Attention is given to the physical essence
of phenomena examined*

Those studying electrical engineering are recommended the book by
G. M. Knyas•itskly Oenovy eleltrotekhnici (Fundamentals of Electrical Rngineer.
ing), which examines in detail the fundam l laws of direct current, the
electrical field and oapacitance, magnetic field and electromagnetic phenomena,
alternating current, transformers and electrical machines, and electrical
measurement instruments. The book contains a number of reference materials
needed in practical work.

The books by M. V. Vertunov Odno olosna modul atsi~a v radios si

r & na olu rovodnikakh i ferritakh (Pulse Circuits of Semica duotorc
rris are adrense to various categories of signalmen. The first

describes methods of increasing the effectiveness of single-band signals,
multichannel operation in single-band transmitters, and certain questions of
operating single-band radio stations. The second describes principles of
constructing pulse circuits, physical processes in the circuits, working out
basic versions of circuits, and their practical use.

The book by A. I. Paliy Radioeiektronnoye protivodeystvi (Radio-

electronic Countermeasures) uses material published in natyive and foreign
press. The author shows the role and importance of radioelectronic means
in contemporary armed forces in conducting reconnaissance and providing con-
trol of means of armed warfare. It examines the characteristics of jaming
radioelectronic means, radar camouflage, the effect of nuclear bursts on
radioelectronic means, and the organization of radioelectronic countermeasures
in combat operations.

Next year the readers will receive a number of publications on avia-
tion, cosmonautics, and naval affairs.

The book by I. I. Andrukhov is devoted to questions of the use of
helicopters in armed warfare. A. S. Korovkin tells about the control, ori-
entation, and stabilization of space objects.

Aviation specialists will find use in the book Samolet i prirodno-
klimaticheskiye usloviya (The Aircraft and Natural CliiT~c Conditions),
in which the authors analyze the influence of the surrounding medium on the
technical condition of contemporary aircraft, and the features of operation
under different climatic zones of a glider, an engine, electrical and radio
equipment, instruments, as well as ground maintenance equipment. They tell
of the features of storage and use of fuels and lubricants and pressure fluids.

The translation Samoletnyye navix-. sionnyye sisteow (Aircraft Naviga-
tional Systems) characterizes contemporary means of supporting flights, and
shows the ways to further develop them. It examines aircraft electronic
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computers used to solve navigational probleAs, autonomous radionavigation
and doppler gear, and also ground scanning sets.

Boyevoys ispol'zovaniye avianostsev (Combat Employment of Aircraft
Carrier~s)and A a v (Aircraft and Helicopter Carriers)
are the books in which one can find the combat characteristics of ships of
this type, and information on their combat use in the past and present. The
book Sistewv. oriborv i ustrovstva Podvodno o Poiska (Systems, Instruments,
and Devices for Underwater Search), written by a group of authors, generalizes
the achievements of the last few years in the field of creating devices for
detecting objects on the bottom of seas and oceans. It describes systems of
underwater search operating on different physical principles. It briefly
examines methods of determining the effectiveness of various systems of under-
water search.

The book by V. I. Gorelov Ekspluatatsiva gazoturbinnykh ustanovok
(Operation of Gas Turbines) is calculated for a wide range of readers involved
in operating and repairing gas turbines. It can also serve as a training text
for gas turbine operators. "Diver's Guide," published in pocket format, will
be useful to persons engaged in emergency rescue work. It is also of interest
for those who are engaged in underwater research and underwater sport.

Iany sailor readers will be interested in the guide to native maritime
toponymy, "The Sea Chart Tells," which lists 2400 maritime toponyms and reveals
the origin of names of geographic objects and by whom, when, and in honor of
whom (or what) they were named.

The book by a group of authors entitled Pravila strel'by iz strelkovoto
orgzhiya i ranatometov (Rules for Firing Small-Arms and Grenade Launchers)
sets forth and justi ies the rules for firing against ground and air targets
which are common for all types of contemporary small arms, as well as rules
for firing hand-held antitank grenade launchers.

Much attention in the topical schedule for t972 is devoted to publi-
cation of training, methodological, and reference literature. Spravochnik
Po voynnoLy top2grefii (Guide to Military Topography) is being published in
a mass printing. It contains information about topographic maps, aerial
photos, tactical attributes of terrain, and methods of studying it. Here too
are data on means of orientation, methods of orientation and target designa-
tion on the terrain, and techniques of making graphic drawings. It also gives
samples of topograohic maps, conventional signs and abbreviations used on maps,
and other reference information on military topography.

The text Yetodika stro vo- vchki(Methods of Line Training) offers
recommendations on methods of training sarvicemon in techniques of individual
drill and in shaping up p eodrazdelenie. It tells of the procedure for conduc-
ting an inspection in ranks. Te chebnik voyenn o voditelna vtorsoo klassa
(Textbook for Military Driver Second Class) reveals the design, operation, and
procedures for mairtaining mechanisms, assemblies, and instruments of the
ZIL-131, ZIL-157K, Ural-3?5, KrAZ-255B, GAZ-66, and GAZ-69 vehicles. Special
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sections of the textbook gives n6oessary information on organizing the opera-
tion and driving of individual vehicles and vehicle columns under varying
climatic and road conditions.

One can take advantage of the combat capabilities of the tank wisely
and effectively only with an excellent knowledge of the design and operation
of the equipment, and the rules for its operation and maintenance. Officers
of tank and motorized rifle ped edeleni~e and students of military schools
will be helped here by the Uoebnore geeeWinego tekhnichesko coedaotovke
tankistov (Training Aid on Technical Training of Tankers),

In the collective work entitled PodL adeolenina inostrannvkh army
(Smafl Units of Foreign Armies), the authors examine the organisation of
infantry (motorized infantry), tank, and artillery poda~deleniv of the
ground forces of the USA, Great Britain, and the F9. They deseribe the
weapons and combat equipment of these 22dresdelenive and their emplCy~ient.

The topical schedule of the publishing house also includes literature
on civil defense. Nine books and brochures tell of the destructive effects
of msss destruction weapons of armies of capitalist states and of the vari-
ous measures of protecting the populace against them.

The publication of dictionaries, visual aids, and posters continues.
A large number of books of fiction, military history, and meorirs has been
readied tor publication. It would be impossible to list them all, but even
from the books and brochures named one can see that our reader will receive
many interesting and useful books in the next year.

The collective of the COder of Labor Red Banner Milltaiy Publishing
Housij of the USSR Ministry of Defense attentively studies the critical
remarks and suggestions of its readers and strives to improve both the
content and the format of published books. It is focusing its attention
on resolving the tasks set before workers of the press by the 24th CPSU
Congress.
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N)IA Cr CNANIZATIONAL TCHNOLMY

Lt Col I. Kudryavtsev

Adoption of the latest teohnology in planning and control of produc-
tion aotivities is now viewed as an absolute condition for further develop-
meit of the national eoonomy. To increase the effectiveness of production
we must create favorable conditions for labor, set up convenient work areas,
determine and adopt optimal technological processes, and establish the
necessary means of labor mechanisation in all spheres, including the sphere
of control.

Organzsatlonal technology helps solve these problems. This is a new
and rapidly growing field of science and technology. With its development
there began mass production and adoption of various instruments and devices
which meohanize management work. The nomenclature of means of mechanizing
mental labor encompasses a large range of articles from the ballpoint pen
and meohanical pencil to the input wid output devices of electronic oomputers.
A new reference catalogue helps in delq ng into this multiplicity of useful
things and soleoting the most suitable.' It examines the fundamental means
of organisational technology put out by industry in our country and the ooun-
tries belonging to SEV fo•ovet ekonomicheskoy vzaimopomoshchi; council of
economic cooperetion. The reference is designed for engineor-teohnioal
workers, students, and workers of NOT Lnauohnaya organizatsiya truda; scien-
tific organisation of labor7. It will undoubtedly also be useful for service-
men who make use of various technical means in their work.

In our country means of meohanizing engi,,eer-technioal and management
work are usually broken into two major groups: means of computer technology
and means of organisational technology.

The latter include devices and instruments oonnected with creation of
tAetual, graphic, blueprint, and other documentation, with the processing and

t Rurtsev, V. V. and Kaplan, S. B. Sredstva o atekhniki (heans of
Ornanisational Technology). Moscow, "Ekonoka" Publishing House, 1971. 103
pages, price 38 copooks.
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operational rproduction of documents, with ensuring their long-term storage,
and also control oeimmioations and diotaphone apparatus*

Modern technology possesses not only individual ochanisun• , but also
systems of technical mans designed for mechanisation of varied fields of
management labor. The reference is called upon to help meoeaise engineer-
technical and management labor in the accomplishment of NO measures.

The first chapter eaeadres means of compiling documents. These inoalde
typewriters, all kinds of devices which increase the labor productivity of

Stypists, and die'aphone oequipments

The second chapter is devoted to sean of duplicating and copying
doouments. It teons of the nens of light., photo-, and thermocopying, and
eleotrographic, electrostatic, and eloctrorei copying. It also tells of
different kinds of equipment for offset, stencil, and heotographic printing
and the means for microphotocopying.

In the third chapter the authors tell of the mean for proeessing doo-
uments - devices for cutting, binding, and gluing documents, means for placing
protective covers on them, and devices designed for destruction of papers,
for stamping, and other operations.

The fou-th chapter is devoted to means of storing, seeking, and tans-
porting documents. The fifth chapter cites the technical characteristics of
means for droawing work and calculating operations, while the sixth examines
means of signalling and information.

The reference catalogue ends with recommendations for selecting far-
niturse and equipment for offices.
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WVAPOS OP THEi JAPANESE ARMY

Engr-Col A. Latukhin

Article 9 of the Japanese Constitution adopted in 1947 states that
this state "rejects for eternity the threat or use of an armed force as a
means of resolving international disputes," and therefore the country "will
henceforth not create ground, naval, or air forces, or any othsr means of
warfare."

However the facts show that the cruel lesson of WII, which led the
Japanese people to countless disasters and tragedies of the first nuclear
bombing in the history of mankind, was of no benefit to the shameless reaction
and militant militarists. With the direct complicity and assistance of the
USA in violating constitutional provisions, the military-industrial complex
of Japan nurtures far-reaching plans for militarization of the state, includ-
ing the production of nuclear weapons.

Beginning in 1957, Japan has been systematically building up its
military potential, having already accomplished three five-year military
programs. Particular attention is given to outfitting the forces with the
latest weaponry and to training command cadres for purpose& of creating a
basis for developing a rass army.

Until recently the Japanese Army was basically equipped with combat
equipment of American manufacture. Now a trend has been noted toward develop-
ment of their own weapons. For example, the third military five-year program
allocated around 1,000 billion yen for purchase of combat equipment of native
manufacture. The plan for 1972-1976 provides for further development of
deliveries of all tyns of weapons and combat equipment for the so-called
"qualitatively new" Japanese Army. It is planned to strengthen the Navy, out.
fit the Air Force with the latest model aircraft, and develop the production
of missile weaponry., Considerable attention is being given to rearming the
ground forces. Below are brief summaries of the main models of weapcnry with
which the ground forces of the Japoiese Army are being equipped.

Small arms (Table 1). The American 11.43-• pistol model M1911,Al and
two models of pistols of Japanese manufacture are used. The 9-m Nambu 57
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"pistol is similar in design to the American pistol, but in shorter and lighter.
The 7.62-na Nambu MB pistol is similar to the Amerioan Browning pocket pistol
in design*

TABLE 1

Model Weight, kg Overall length, m Barrel length, •gaazine
S... ..... ...- oanaoitr

7.62-.. Nambu 57B 0.59 156 87.3 8
pistol

9-rn Naubu 57 0.96 200 lie 8
pistol

7. 62.-. "614" auto- 4.53 990 457 20
matic rifle

7.62-... "62" comon 10.4 1194 457 -
maohinegun

9-mm subaochine gun 3.3 762 -

The Japanese subachine gun (96-mm, "Parabellum" cartridges) is similar
to Swedish models of this weapon. Foreign specialists note that it is relia-
ble in handling end simple to manufacture. The sufficient weight and low
rate of fire - 600 rounds/min -- provide for a good accuracy even when fir-
ing long bursts. The new 7.62-mm mclel "64" rifle also received a fair eval-
uation. It allegedly possesses a high accuracy when firing at all practical
combat ranges, It is heavier than similar American models. but is shorter
and therefore is moro convenient to use. It can be used for either automatic
or semiautomatic fire with a closed breech. In case the barrel gets very
overheated, the bolt is withdrawn to the rear position, which allows for
more rapid cooling of the weapon. The rifle is designed for using not only
standard cartrIdges used in NATO armies, but also other ammunition used in the
ames of the USA, Great Britain, and a number of other countries. The 7.62-u.
"62" common zachinegun is just as universal. It has a belt feed and im sup.-
pliod with a bipod or tripod with antirecoil device. The barrel is inter-
changeable and is airx-.ooled.

The main weapon of the infantry sections (squads) remains the 7.62-m
American machinegun M191A2.

Antitank weapons. To combat tanks there ore antitank rocket launchers
(chiefly foreign), recoilless rifles, and antitank guided missiles put out
by Japanese industry. The troops are outfitted with a considerable number
of 88,9.-m rooket-firing rifles (475 in a motorized rifle division). This
rifle weighs 7.5 kg ard is 1.5 meters long. Range of aimed fire is 450 motors
and it can penetrate 380 Ym of armor. Its basic advantages are low e>st and
simplicity of hardling.
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Since 1960 the Japanese 106-imm self-propelled 384 coabination gun
nmunt on track chassis (index "60") has came into the inventr-V. The gurs,
sivdlar in iseign to American models, are mounted ooauially i a conical tur-
ret of llo.ptical shape (Fig. 1). The basic load includes fizned projectiles
with hollow-charge or common action.

0'.

'.0

Fig. 1. Self-propelled "601, coaxial recoilless gun

The first models of antitank guide d missiles of Japanese manufacture
-- the series TATM (14AT) -- appeared at the beginring of the sixties. These
include the TATM-1, TATM-3C, TATM-3D, and ATM4-2 missiles. All of them have
a solid-fuel rocket motor with two tractive modes, a warhead with high-explo-
sive loading, a system of wire control with gyroscopic instruments on board,
and cruciform finn. The design of the TATM(MAT) missiles reminds ore of the
French SS-10 antitank guided missiles (ATOM). They are launched from the
ground, from combat vehicles, or from helicopters. They are served by a crev
of two. An ATOM battery (12 launchers and 1241 missiles) is attached to a
division.

Later and more improved versions of the ATOM developed in the second
half of the sixties received the index KAK-3D (ATH-6L) and TAN-SSM. It has
been reported that the ATOM TAN-SSY possesses greater range and will be uued
both by the ground forces and in the navy.

Artillery and mortars (Table 2). In addition to foreign model guns,
the inventory includes 105-mm tracked self-propelled howitzers of Japanese
manufacture. The gun is armored. Its crew consists of seven men. On top
of the unit is mounted a 12.7-mvm machinegun. The army is also equipped with
models of the 81-mm and 10 6-mm self-propelled morta.s Gf Japanese manufacture.
They are a modification of the American M29 and M30 mortars, mounted on a Jap-
anese tracked AK1 "60." The mortar is placed on the floor of the vehicle's
combat compartment, from which firing is performed.
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TABLU 2

Isui > xus M~

----- -- il----

CMO"WKR ~ Amu" a mp" iwo £1

S 12* py % 8 -yy __y.. 450 40 6~ b -l- ThY 4W0 2280 1800

7. b 3~ ** 4)0 340 2M 340

f TwlNu

~gCPOfNNRTAw eft.V 441 em 2 2

sepenp 10 3 01 58026

KEy: a model demignation; b - sel-proP1d Units; -- 81-u "60o"

self-propelled mortar; d - 106.7-nn "6Q" self-propelled mortar; e - Ou-'nmn

self-propelled recoilness gun "60"; f -- 105-Im selfepropelled hewitser;

g -- tanks; h -- "61" mediuin tnl; i .- "60" ,PC; j - weight, tons; k --

orew, persons; I --- assault party carried; m -o weaporeJ; n -- number; o --

caliber, I p p gAns, mortars; q -- Aachineguns; r -- size, m,- a - length;

t -- width; u - height.

Division AAA is basically designed for firing againvt low-flying tir-

gets and oonsists of 40.-I guns and self-propflled unite (one-tb.b or twin)

of foreigrn manufacture.

Evaluation tests were performed of the Swiss 35-un L90 twin antiair-

craft gun, whioh ic planned for use together with the "Superfledermus"

fire control system.

Missilov weaponry is reprisented by the RET-30 durface-too-m•ZaOe tac-

tical missile system (Japanese aanufaoture). This is a self-propelled unit

mounted on a 5-ton traok. Wv guide rails seres to launch the unw ided

300-Ir missiles to a range up to 25 km. The design and exterior appearance

of the unit are siAlar to the American "Honest John" unguided missile y-
tem (?ig. 2),

Beginning with the mid fifties, Japanese firms created a series of

experimental models of surf••e-tc-air (SAM) nedium-range guided missiles with
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the arbitrary designations TIPN.-1, TSA-1, TRAM.2, and TUMO.2, as Well as
a teat updol of a troop unit sufa o.-to-air missile designated M.-O. ow-.
over, nWt one of those models were adopted. Until the present time the
Amerioan wHgaVk sinirface-to-air missile complex is being used.

Fig. 2. RKT-30 unguided missile system.

A new surface-to-air guided missile is in the development stage for
the ground forces. Its series production is planned for the beginning of
the fifth five-year military program (after 1976).

Armored equipment. Along with Amertoan light M24 and M41 tanks,
sino 1961 the inventory of the Japaneri Army has inoluded the 35-ton "61"
tank with 90-mm gun. At present the firm ef "Mitsubishi" has developed a
test model of a tauk designed to replace t'9e "61" tarn. It has received
tUe designation of ST-D. It weighs 38 tor.s &nd has a maximum speed of 60-
70 km/hr. Its weapons are a 105-m Erdlish gun, coaxial 4ith a 7.6Zm
maohinegun. Above the tuwret on a rotating ring, wunt ins 12.7.4s AA
aaohinegun. The fire control system inclu4es a laser ftugefinder, baulls-
tic ooe uter, and devices for gun stabilitation, Hydropneux•tic suspension
permits raising and lowering the vehicle, eheragi•g the clearane by 30 M.
The same suspension is designed to change the vehicle's tilt. It is believed
that the hytropnwumatio suspension will alloo achieving smoothness of travel
over broken tarrain and will increase aoouraoy of firing. The tank has a
lewered silhouette and is equipped with a syntem for protecting the crew from
the effects of mass destruction weapons.

The foreign press stresses, in evaluating the new vehicle, that its
design has meh in common with a nu•ber of known tanks, particularly the
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West Germuan trdt•.tt In 1972 it is planned to put out a test series of200 unit.

The armed forces are also equipped with the "60" APM. This is a
fully arnmord vehicle weighing 10 'tons, with a combat acaprtmnt for trans-.

ResarmM of the Japanose Ary Is taking place to the aocompanliment of
oVenge-seoking demands for revision €f the Japanese constitution and for

equipping the aimed forces with nuclear weapons. The bigwigs of monopolies
and the reactionary heads of militaristic circles, who receive oc•losal profits
primarily at the wzpenso of the Japanese taxpayer, are nurturin•g far-reaching
expanuionistio plans and ae trying to convince the public of the country that
only nuclear missile weaponry is capable of girIng Japan International weight
and transform it into a 'first.•rate power." Heoever the overwhelming majority
of the Japanese people refuses to follow the appeals of the frantic iuilitar-
into. Broad circles of the populw anw comling out more and more actively
in defense of their right to a peaceful life, as fixed in the postwar consti-
tution.
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M)EING WITH READE

fngr-.Lt Col Ye. Pateyuk

To what degree do the materials published in this journal help the
readers, and above all the engineers and technicians, in their everyday
work? This question, which essentially defines the degree of effectiveness
of the journal, was the center of attention of participants at a conference
which took place in the Order of Lenin Red-Banner Kaliningrad Higher Mi litary
Engineer Command School imeni A. A, Zhdanov.

Engr-Col Ye. Karasev, whtd gave a detailed report, noted that in recent
years the journal has begun to be not only better formatted, but of higher
quality in published material. In particular, in Karasev's opinion, the
articles are very current which reflect the achieveoents of native science
and technology and which illuminate questions of operation of combat equip.
ment under different conditions. Not only young officers and students, but
also school Instructors find much that is useful in articles published under

the caption "Aggregates, assemblies, parts." The speaker stressed that many
naterlals devoted to operation of armored and truek-tractor equipment are also

of interest for specialists of engineer troops, rn conclusion, he expressed
a desire to publish more articles which generalize the practical experience
of leading oomianders and officers of the technical services who are engaged
in operating and repairing combat equipment directly in the troop inits.

Officers who took part in the discussion spoke of a need to devote
more attention to questions of operating the variec and ocmplex engineer
equipment. In particular, Engr-Lt Col V. Sorokin noted that it is desirable
to place articles on troop electrical power engineering in the journal. In
developing this thought, &Wr-Lt Col V. Rudnev made a suggestion to publish
a cycle of articles devoted to work of the military power Inspection service.
He said that the school has set up a supernumerary group for supervision over
power units, but its work ismediately met organisational difficulties anr
o~rtain problems of material support had not beenresolved. It is evident
that the troop units also have a need for explav•tions on these questions.

Practice show* that junior officers, graduates of military schools,
who usually possess good specialized knowledge, do not always possess
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sufficient methodological skill. In analyzing articles devoted to method-
ology of technical training published recently in the journal, Zngr-Lt Cal
S. Kalashnikov criticiezd the insuffiolent concreteness and the striving by
authors to give only general roeammendations. One must write more, not
about what to do, but on how to do it - this is the basic thought of the
above individual. No also spoke of the Importance of materials devoted to
problems of engineering psychology, and stressed their urgent need to be
more concrete and direoted toward a broad range of readers. ngzrLt Col
S. Kalashnikov said that more sketches and information is needed about the
work of junior officers who recently finished school.

Entr-Mij Ye. Alesheohkin recommended the more frequent inclusion of
materials about the work of deputy p2daa4!2!i" commanders for technical
matters, about the procedures for preparing an urdng in vehicles for
repair, and about the use of organic repair means.

The officers also said much more and indicated more desires. It was
valuable, in that all of them were imbued with concern for the journal, the
importance of which is constantly rising, in the unanimous opinion of anl
partiApants.

In suning up results of the conference, the deputy chief of the school,
Col S. Umanskiy, noted that the long, frank conversation reflected the genu-
ins, concern of the officers that propaganda of allitary-techn-lcal knowledge
as performed by the journal atoadily eopoad and became more effective. This
to a great degree must be the result of the activeness of offieer-.instruotors.
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PUBLJSHIUG HOMES IN 1972

VoVen,,dat

Anilo-Rueskiy slovar' po aviationnaokosmioheskin materialam (Anglo-Russian
Dictionary or Aerospace Materials),, Compiled by Bo"Rsov, I. F.

The dictionary contains around 20,000 terms from the field of develop-
ment, improvements, manufacture, testing, and employment of materials in
designs of atmospheric and space apparatus, power plants, and missiles. It
also includes terms on aviation and rocket fuels, lubricants, and hydraulic
liquids.

B*layev, A. S. etal. Bortba s vo2argami na ob" ektakh narodn o khozsastva
S6 (Fighting Fires in National Son c fistal-

1alons Under Conditions of Nuclear Destruction).

The book examines the destructive effects of light radiation and the
shook force of a nuclear burst as causes of the outbreak of fires. It sets
forth the methods of determining the possible fire situation of an Installa-
tion and adjoining territory.

The book shows fire-fighting eqaipment at the disposal of fire-fighting
formations,.

Kalashnikov, A. Mo, Stepuk, Ya. V. Onnny radiotekhniki i radiolokatsii,
•olbatl'm~esiitea (Fundamentals of Radio Technology •d Hadar: 8se l-

fating Systems).

The book describes oscillating oircuits, lines of electromagnetic
energy transmission, wave guides, cavity resonators, atd antennas. Much
attention is given to examination of the physioal substance of the processes.

Knyazhitskiy, G, X. Osnovy elekt2otskhniki (Fundamentals of Electrical Engineer-
Ing).

A detailed examination of the fundamental laws of direst current,
the electric field, capacitance, magnetic field and eleotromagnetic phe-
nomena, alternating current, transformers and eleotriora machines, elsotricls
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masuresmont instruments. It 3ontains reference material needed for practical
work.

Ostrcvakh, F. I. Strotel' stvo uyu mm f boshishch i Rrotivo watsl-• (-oftstruotlon of Quleck11reotlon 8helto•v and Antiradlatlon

Generalization of experience of construction of pioteotive etruoturus
in short tift periods.

ftmples given of such structures made of varlos materials, and
design characteristics and reociondations on use -)f reinforoed oonorete parts*

Sopilovt K. M,., Kruglov, A. B. MUS I eJ'rodkfti~heskiv. u1ovbin
% rcraft and Natural Climatic CommnsiiIX

Analysis of the influenoo of natural olimatio conditions on the teah.
nioal state and oporation of oontsmporwa airoraft, and features of storaeg
and use of POLe and pressure fluids of hydraulic sytems in zones with vary.
ing natural cimatic conditions,

Ko•arovsk.y, A. N. Z&Wgd.L. lItQ& (Notes of a Builder).

M•moirs of Hero of Socialist Labor, Lenin aad State Prise Laureate,
Doctor of Technical 3cloneos, Professor, Col Gen hgr-Teoh Serv A. N. Koam.
rovsliy, encompassing 40 years ef his work.

The author is a major engineer-builder. In prewar years under his
leadership the largest hydrotsohnical structures in the land were erected.
During the Goeat Patriotic War Komsmvskly led the building of defensive
lines, and then on assignment from the goverment he designed and construoted
very important installations of the defense Industry.

Bacov, D. I. Cg,,Q&i vertolotv (Aerodynamics of Helioopters).

Sets forth prinaipleo of helicnpter flight and the oharacteristi*c and
operation of the min rotor in modes of autorotation, axial and transverse
flow.arcundl describes modes of vertioal and horizontal flight of the heal-
oopter, its stability, oontrmllability, and action of avrodynamti forces dur-
log an this.

usnetosow, Ye. S. * s2t
(Motor Vehicle, mainzenane a y.

Provides a classification of the pattern, of "haWe in technical oon.-
dition of a iehiol, of its aggregates and eohanirts, 4mams methods of
determining *oax of toow.,il saintenanoe and its rational teohnolegy. Gen-
•erli ies nati•s wN fru•ign 6xporion-.9 in the field oZ toohnioal operation
-- id reliabilty nt weioes.

14~6



Kupteov, YU. S. U eoe Iyo sza •llykonUtSkgo proadal (Incoreasing
Contact Wire Life).

Describes attributes of contact materials; cites results of analysis
of wear of various types of wires when operating with plates of various mater-
ials: copper, steel, carbao..graphite meot•-oeramic oampounds. Nxaminos var-
ious methods for extending the life of a contact wire and provides an evalus-
tion of their eoconomic effectiveness under concrete operating oondition*.

Mashchenl-n. A. F.e ROeanyov V. G. Toon~yye siste• aytotrnsp.ortkh vedstv
(Braking .ystems of Motor Vehioce Transport),

Examines features of design and operational-techni•al measures for
maintaining a high effectiveness of brake mechanisms and controls of modern
complex braking systems of vehicles and vehicle trains. Sets forth prospects
for development of individual types of braking systems in light of demands
of traffic safety and an increase in braking dynamics.

Sokolov, S. D. et &I. Montasht naladk i eksplustatsiya poluprovodnikcrk
Preoblazovateley tvaovykh grdstantpiy (Assembly, Adjustment,, and Operation

or Seonductor Conveoreos of Tractive Substations).

Cites characteristics and describes designs of semiconductor converters
and systems of their forced and natural cooling; provides protention, signal.
ling, and control circuit diagrams; examines the assembly, adjustment, and
testifg, opera ion, and repair )f converters.

Smirnov, N. N., Mulkidzhanov, I. K. Ekspluatatsionn~ya tekhnoliggihnost'
tan o(Techrologial - feotiveness of Operation of Trans-
port, Aircraft)

Examines methods of maintaining ane repairing aircraft. Provides an
evaluation of the design-produotion decisions of individual assemblies and
systems. Cites criteria and methods of evaIWLting technological Gffective-
ness of operation of aircraft.

Sovetskoye radio

Buranin, N. I. Radiolokutsionnyy, stantsii a sintezirovannoy antennoy (Radars
With Synthetic Antenna)

Sots forth theory of coherent radars with lateral scanning designed
for obtaining a detailed radar image of the earth' a surface from flyi.ng
apparatus. Exwines various methods of obtaining *rtificial antenna open-
ing and determines the extremes of this type of radar's capabilities in
regard to resolution and detection of targets. Cites reacmmendations on
choosing optimal parameters of radars which provide a maximum probability
of target detection. Evalua&es the capabilities of coherent side-looking
radar with constant emission.
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Zakharov, L. N., Lomanskly, A. A. asumAraniy voln "ohoemI" tolami (Dis.'
porsion of Waves by "B-k" Bodies).

Sets forth theory of dispersion of acoustio and electromagnetic
wavoe by ideally absorbing "black" bodies. bum.nos known methods of cal-
culating fields diffracting on a "blaok" body. Formulates a new method
iiiich permits obtaining ths solution to a task of dispersion on a .black"
body if tho problem has been solved for a body rith ideal conductivity.
The proposed method is used for solving a number of concrete problems of
radar and antenna technology. Discusses various physical models of a "black"
body.

Kustmin, gF. I. Zicio i metody ovI4-jdza pskasatka, ley nadeshnosti (Prob-
low and Methods-or OptimIng Indiators c Reliability),

uamines characteristic problems of optimization of indicators of
reliability at various itages, beginning frCMLa grounding of the demands on
reliability and ino.uding operation. Cites basically orl.ginal solutions
to problems of providing relibility which have not yet been reflected in
the literature,

Levin, A. P. Kontakty eloktrichoskikh soayedinitoley radioelektronnoy asara-
tu (Contacts of Eleotrical Connectors of a Radioelectronic Apparatus).

Examines tke basic designs of contact pairs of electrical connections
of radioeleotronio apparatus of various purposes. Sets forth the basic
demands on them, and mAthods of calculation and design.

Calculation of size of elastic elements is made according to methods
generaliing the thoory of accuracy and the theory of elasticity, with con-
sideration for fatigue of materials.

)ayzel's, Ye. N., Torgovanov, V. A. Izaereniye kharakteristik rasseyani~a
S'ed:5a!okatgsM tsela (Measurement of Characteristics of Dispersion of
Radar Targets',*

A majority of characteristics of dispersion of complex radar targets
are obtained by their measurement on ranges or in non-echo chambers.

The work sets forth methods of measurements, cites measurement units
for determIning, characteristics of radar targets, and describes various types
of modelling on UHF, coherent optical oscillations, and ultrasound. Much
attention is given to analysis of measurement errors.

Masloy, A, Ya., Tatarskiy, V. Yu. ovheniye nadethnostl radioelektro~nno
lpoaratury (Increasing the Reliability of Radioalectronic Apparatus)

Sets forth questionn of reliability of radioelectronic apparatus with
consideration for gradual ohanges in the parameters of its elements. Examines
analytical and experimental methods of determining parameters uf elements of
typical stages (units) of the apparatus.
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Suggests a number of examples which were worked in detail and checked
experiment&ly. Describes in detail the principles of composing algorithms
of universal programs of calculating parameters of elements from computers,
methods and techniques of experimentally, obtaining working fields.

olup rovodnik= priborv i ikh primenenir (Semiconductor Instruments and
Te ir Use) Edited by T&a.A* Fedotcv.

Cites new types of semiconductor inutraments and their parameters and
characteristics; methods of investigating attributes of semiconductor instru-
ments and corresponding apparatus. Characterizes physical processes in these
instruments which determine the capabilities of their use and reliability of
operation. Examines methods of employing semiconductor instruments in var-
ious types of circuits, based on specific features of these instruments and
distinguished from other known methods by higher results, a high reliability
of operation, and mutual interchangeability of instruments.

Stepanov, S. V. Profilakticheskiye raboty i aroki ikh provedeniya (Preventive
Work and When to Peeorm IM)

Describes the influence of time of conductivg preventive maintenance
on the reliability and readiness of devices. Shows certain features of pre.
ventive maintenance on standby systems and devices, tich are in storage or
on standby.

Tunik, A. T. Okhlazhdeniye radioelektronnoy aeparatury zhidkimi dielektrikami
(Cooling Radioelecotronic Gear With Liquid Dielectrics).

Examines electrophysical attributes of fluoro-organic liquid dielectrics
and cites evidence of the effectiveness of heat exchange on boiling of liquid
dielectrics under conditions of free and forced movement. Gtve• values of
critical density of heat currents. Sets forth thinking on capaeities of dis-

. persion and maximum allowable temperatures in elements of radi,eleotronic appa-
ratus.

Shumepodob • n*3v v sisleah eredachi info tsii (Noiselike Signals
in information Transmission Systems). Ed, by V. B, Pestryakov.

Cites physical explanation of properties of noiselike signals and
optimal schemes of their reception; examines physical processes in theseschemes under the action of signals, interference, and a mixture. Gives a
characteristic of signals which could be used in information transmission sys-
tems.

Main attention. is given to the theory and practice of constructing
apparatus, methods of eliminating misaligniment of frequency ard time mismatoh
(synchronization), practical realization of schemes, and determination of
the quality of their operation when there is devi.Ltion in parameters and
an instability of elements.
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HTDROMRCEANICAL HOIST

It is convenient to use a hydz'meohanioal hoirt to suspend tanks and
other tracked vehicles during maintenance and repair in field and post con.
tions. The sot inoludes a hydraulic Jack with control mounted on a carriage.
two support plates, on which two telescopic supports are mounted in turn, and
a carriage to transport the plates. To suspend a tank, an even area is picked
(with a slant not greater than 3 degres). On it, and strictly along the
line of the tank's longitudinal axis, are preoared two places which in winter
are cleared oe snow and ic and sand is strewn about. Then using the carriage
we jet up the support plates. Their transverse axes must not deviate from
the tank's longitudinal axis by more than 100 mm. If one plate is moved, let
us say, to the right, then the other must be moved to tWe left by the same
distance.

On one of the plates we place the Jack (22) (see Figure). The elec-
trical cable is hocked into a circuit which definitely must have an auttmatic
protective device, After this the lever of the valve (12) is moved into the
"hoist" position and the starter button (10) is pressed.

When the electric motor (9) begins to operate, the gear pump (8) sends
pressare fluid (oil) into cavity A of hydraulic Jack (22" through the reverse
valve (?), filter (6), safety valve (5), and rubber-metal hose (13). The
pressure set up acts against the lower surface of piston (21). As a result,
it and its rod (2) rise, suspending the tank.

In case there is no electrical power, we can use the manual plunger
pump (11).

As soon as the piston rod reaches maximum height, the electric motor
is turned off. Then we unscrew the telescopic support screws on this plate
until their support heads (19) reach the tank bottom. The screws are stopped
by ydke (16). We note that a wooden liner should be placed between the tank
bottom and the support head. After seeing that the liners are well pressed,
valve (12) is placed in "down'" position and again the electric motor is turned
on. Under the effect of the pressure fluid, which this time goes to cavity
B, the rod descends and the tank bottom rests on the support heads.
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HACOC OTAKAH
9-- 3AEKTPOAi3HrATE~b 2o--OnOPHAP rOA•0BKA

i 0-- nYOKATEAD 21 -- OPUJEHI*
I I -- nAYH)EPHWA KACOC 22-- ri4APABAH4EOK•HA

Is 12 -- KPAH AOMiKPAT

KEY: I -- screw; 2 -- piston rod; 3 -- oil tank; 4 -m anometer; 5 -- safety

valve; 6 -- filter; -- raverse valve; 8 -- gear pump; 9 - electric motor;
10 -- starter; 11 -- plungor pump; 12 -- valve; 13 -- rubber-metal hoses;
14 -- movable sleeve; 15 - stop screw; 16 - fork; 17 -- plate; 18 -- tele-
soopic svpport; 19 - fixed sleeve; 20 -- support head; 21 -- piston; 22 -

hydraulic Jack; a -- down; b - up.
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IN !FMhTARY DISTRICTS, GROUPS OF 7=CD, A ND FLEE[S

Order of Lenin Mosouw PVO District

Chief of an excellent group of routine maintenance personnel, speciaL.
ist lot class Engr-Capt Yu. Dalanov, enjoys the deserved authority among per-
mcnrel of an air regiment. A well trained officer, he generously shares his
experience and knowledge with his comrades in the service, who are engineers
and technicians.

Order of Lenin Leningrad Filitary Dibtriot

echnioal creativity is a long-time hobby of the commander of an excel-
lent sapper training podrazdeleniy, Gds IVaj V. Kolobayev. He hab on his
account over 20 innovive suggestions. Among them is a control and communica-
tions panel for the chast' duty officer, a device for charging storage bat-
teries, and many diffe•r'ent training aids.
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The officer not only engages in innovative work himself, but brings
in his subordinates as weol. The odrazdelenlye group of innovators was noted
as beat at a district exhibition of technical creativity.
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Order of Lenin Moscow Military District

Deut PorazdaloniyeCoammander Engr-Capt A. Kurdyukov is an excellent
methdolgis. Heconu ah clss n away that aids in a steady increase

in knowledge and skills on the part of perso-inel. The officer gives special
attention to field training of his subordinates.

/Part of heading and text miissing/
V. Sosedov and Sr Lt Yu. i-Al' tsev. Some of these methods are formila-

ted as Innovative proposals and adopted in other podragdelenire.
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TECHNOLOGY AND ARMAMENT-TRANSLATION

AR14Y ARMY MATERIAL COMMAND

C459 COND-GEN STF COL C509 ABERDEEN R&D CTR (0)
C461 INFANTRY SCH C514 F.ANKFORD ARSENAL
C470 ARMY WAR COL C517 WATERVLIET ARSENAL
C545 CM3T DEVLP COMD C519 MUNITIONS CMD
C557 USA7IC C535 AVIATION SfS COKD
C620 USASRD C538 WHITE SANDS MSL RG
C768 OACSI-USAITAD C560 AVIATION MAT LAB
C788 OACSI-SOV/EEUR DIV C590 TANK AUTOMOT COMD
C072 CDC CONFOR GP C619 MIA REDSTONE (5)
C532 P.EWTA-EL WARLABS C697 ABERDEEN PRV GRD

AMCR1l- I
AMCRD-T

NAVY STEAP-TL
AMXST-OC

D159 NAVAIRDEVCEN AMXST-IS3 (25)
"AMXST-ST1
AMXST-ST2

AIR FORCE AMXST-ST3
AMXST-,GE

E018 AF/RDQLR-SAMSO AM)CST-SR
E408 AFWL AMXST-SD
E411 ASD AMXST-TD
E420 FRD(3) AMXST-SR
E429 SAMSO (IND) AMXST-CE

AMXST-CB (2)
AMYAM

UNIFIED & SPECIFIED COMMANDS

HIO USAFE 497RTG (IRC) OTHERS
H300 USAICE (USAREUR)
H500 CINCUSNAVEUR DDCAIR (12)

CIA/CTS
K100 PACAF '2) S030 FRD LIB OF CONG

DIA/DS-4C (44)
L040 SAC 544TH ARTW (2)


